Stress and smoking among trainee nurses: A multidisciplinary approach. by White, Mervyn George.
1 3 9 0 2 2 5 I
UNIVERSITY OF SURREY LIBRARY
ProQuest Number: 10147813
All rights reserved
INFORMATION TO ALL USERS 
The qua lity  of this reproduction  is d e p e n d e n t upon the qua lity  of the copy subm itted.
In the unlikely e ve n t that the au tho r did not send a co m p le te  m anuscrip t 
and there are missing pages, these will be no ted . Also, if m ateria l had to be rem oved,
a no te  will ind ica te  the de le tion .
uest
ProQuest 10147813
Published by ProQuest LLO (2017). C opyrigh t of the Dissertation is held by the Author.
All rights reserved.
This work is protected aga inst unauthorized copying under Title 17, United States C o de
M icroform  Edition © ProQuest LLO.
ProQuest LLO.
789 East Eisenhower Parkway 
P.Q. Box 1346 
Ann Arbor, Ml 4 81 06 - 1346
STRESS & SMOKING 
AMONG 
TRAINEE NURSES 
A MULTIDISCIPLINARY APPROACH 
BY
MERVYN GEORGE WHITE 
B.Sc(HONS)., C.BIOL., M.INST,BIOL., M.B.E.S
THESIS SUBMITTED FOR THE DEGREE 
OF
DOCTOR OF PHILOSOPHY 
IN
THE UNIVERSITY OF SURREY 
May 1988
OCCUPATIONAL HEALTH UNIT 
THE ROBENS INSTITUTE
UNIVERSITY OF SURREY 
GUILDFORD 
SURREY
W rit in g  In the "London Medicine J o u rn a l"  of 1846 one 
Doctor Thomas Laycock , Id e n t i f ie d  as p h y s ic ia n  and 
accoucher to the York D ispensa ry , made an astu te  
o b s e rv a t io n  when he w ro te  "T h e re  a p p e a rs  to be an
in s t in c t iv e  c ra v in g  in  man fo r  th in g s  w h ich  act on the 
nervous system. I t h in k  the be t te r  p o l ic y  in  a l l  cases
of th is  k in d  is to denounce th e ir  abuse ra th e r  than  th e i r  
use, even though we w ish to ensure th e i r  d isuse. " (L a y c o c k ,
T. 1846. "On the diseases re s u l t in g  from the Immoderate 
use of to b a c c o ." )
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ABSTRACT
The p reva lence  of smoking among tra in e e  nurses and the 
ro le  th a t  o c cu p a t io n a l s tress may have in  a c q u ir in g  or m a in t ­
a in in g  the h a b i t  continues to a t t ra c t  keen in te re s t  among 
in v e s t ig a to r s .
This m u l t id is c ip l in a r y  s tudy  has attempted to e lu c id a te  seve ra l 
obscure and un reso lved  issues em anating  from e a r l ie r  in v e s t ­
ig a t io n s  .
The re s u l ts  from th is  s tudy  were a c q u ire d  from two comple­
m enta ry  in v e s t ig a t io n s .  One, a c ro ss -se c t io n a l n a t io n a l
q u e s t io n n a ire  su rvey  exam ined smoking and stress in  the 
n u rs in g  p ro fess ion  and sampled 35,825 nurses of a l l  g rades . 
The o ther cons is ted  of an 18 month lo n g i tu d in a l  in v e s t ig a t io n  
in to  stress and smoking among t ra in e e  nurses . In  the lo n g i tu ­
d in a l  s tudy  tw en ty  female t ra in e e s ,  h a l f  ju s t  commencing 
and the rem a inde r m idway th ro u g h  th e i r  t r a in in g  were re ­
c ru i te d  as sub jec ts  from one d is t r i c t  nurse  t r a in in g  school.
Psychometric  and su b je c t ive  q u e s t io n n a ire s ,  a m b u la to ry  e lec tro ­
c a rd io g ra p h ic  re c o rd in g s  and b iochem ica l specimens were 
s y s te m a t ic a l ly  ga the red  from each sub jec t w h i le  a l lo ca ted  
to v a r io u s  s p e c ia l i t ie s .
Th is  s tudy  has dem onstrated th a t  the re  is  s trong  evidence 
to suggest th a t  the inc idence  of smoking among nurses increased^
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or i f  a l re a d y  smoking the number of c ig a re t te s  consumed 
increased  s ig n i f i c a n t l y  d u r in g  th e i r  t r a in in g  p e r io d .
There was no evidence th a t  t ra inee  nurses had p e rs o n a l i ty  
or p s y c h o lo g ic a l c h a ra c te r is t ic s  wh ich were any d i f fe re n t  
from the gen e ra l female p o p u la t io n ,  n e i th e r  was there evidence 
th a t  smoking nurses cou ld  be d is t in g u is h e d  by p e rs o n a l i ty  
or p s y c h o lo g ic a l t r a i t s  from non-sm oking  co l leagues.
The re s u lts  suggested th a t  t ra in e e  nurses were g e n e ra l ly
hap py ,  s t im u la te d  and s a t is f ie d  w ith  t h e i r  n u rs in g  d u t ie s ;
indeed a p a r t  from g e r ia t r ic s ,  no s p e c ia l i t y  was pe rce ived  
as p a r t i c u l a r l y  s t re s s fu l .
P r im a ry  sources of s tress , c i te d  by t ra in e d  and t ra in e e  nurses, 
tended to o r ig in a te  from fac to rs  supp lem enta l to a c tu a l n u rs in g  
d u t ie s ;  fo r  exam ple, exa m in a t io n s ,  heavy w o rk loads  and
unharm on ious w o rk in g  re la t io n s h ip s  -  s tressors  w h ich  are 
c e r ta in ly  not u n ique  to the n u rs in g  p ro fess ion .
P s y c h ia t ry  had the h ighes t p ro p o r t io n  of smokers, w i th  c a s u a lty  
and g e r ia t r ic s  second and t h i r d  h ighes t bu t w i th  numbers 
much lo w e r .  The lowest p ro p o r t io n  of smokers, a t h a l f  the 
ra te  of p s y c h ia t r y ,  was found  among nurses employed in  
the com m unity . As p s y c h ia t r y ,  c a s u a lty  and g e r ia t r ic s  were 
not cons idered s t re s s fu l ,  the p o s s ib i l i t y  th a t  d i f fe re n t  areas 
of n u rs in g  impose d i f fe re n t  stresses wh ich  is  re f le c te d  by
the  i n c id e n c e  of smoking was  not d e m o n s t r a t e d .
Evidence in d ic a te d  th a t  i t  is not a p p ro p r ia te  to employ b io ­
chem ica l or p h y s io lo g ic a l  techn iques to measure stress in  
s i tu a t io n s  where i t  is  not poss ib le  to adequa te ly  co n tro l  
the in d iv id u a l  or the env ironm ent.
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Introduction
The B e g in n ing
From h is  in ce p t io n ,  man has eag e r ly  sought n a tu r a l  sub­
stances in  h is  env ironm ent wh ich wou ld  p rov id e  him 
w i th  not o n ly  n u t r i t io n  and sh e lte r ,  bu t  p le a s u ra b le  
and conscious a l te r in g  effects as w e ll  (Horn 1968).
In  h is  search fo r  p le a s u ra b le  and m ind a l te r in g  effects 
he has experim ented w i th  substances to chew, d r in k ,  
in h a le ,  ano in t  and s n i f f .  Such substances have been
found  in  the pop py , the be te l n u t ,  the p e y o ty l  ca tcus ,
the ps i lo cyb e  mushroom, types of g ra s s ,  the coca le a f;
to name bu t a few. (T a y lo r  1963 and M itc h e l l  1970)
The r a t io n a l  fo r  th e i r  use has been v a r io u s ly  descr ibed  
as, a p a l la t iv e  to face l i f e ,  an an t ido te  to stresses 
and fa t ig u e ,  an escape from r e a l i t y ,  a re fuge from p h y s ic a l  
and nervous f r u s t r a t io n s ,  a balm th a t  soothes the nerves 
and eases a n x ie t ie s  and a route to extended consciousness 
( Horn 1968).
For the ad d ic te d ,  the in q u is i t i v e ,  the foo l ish  or the
weak, the de l ica te  le a f  of the n ic o t ia n a  tabacum may 
w e l l  m o l l i f y  the v ig o u rs  of l i f e  and become, fo r  them, 
a l i f e  long and in s e p a ra b le  companion of dependence.
G e n era l  Con s i d e r a t i o n s .
Many of the e a r ly  theo r ies  wh ich  endeavoured to e lu c id a te  
why in d iv id u a ls  smoked tobacco tended to concentra te
m a in ly  on the psychosoc ia l aspects of a c q u is i t io n  and 
m ain tenance; v e ry  few exam ined the p h a rm a co p h ys io lo g ica l 
or pha rm acopsycho log ica l ac t ions of the n ico t in e  as a
pr im e m edia to r o f the h a b i t .
Acco rd ing  to Freud (1905) the m o tiva t io n  to smoke cou ld  
be e x p la in e d  in  terms of h is  "G enera l Theory of S e x u a l i t y . "  
A section of th is  theo ry  suggests thum b-su ck ing  is regarded  
as an a u to -e ro t ic  m a n ife s ta t io n  of p r im i t iv e  s e x u a l i ty .  
Thus, thum b-suckers  wou ld  be "ep icu res  in  k is s in g "
g lu t to n s  fo r  o ra l  con tac t,  and so would experience a 
p o w e r fu l m o t iv a t io n  to suck an ins trum en t fo r sm oking. 
Smokers were pe rce ived  by Freud as in d iv id u a ls  c ra v in g  
o ra l  s t im u la t io n  and o ra l  g r a t i f i c a t io n .  Going some
way to co rrobo ra te  F re u d 's  ideas B e rg le r  (1946) wrote 
of the smoker who reassures h im se lf  by  p u t t in g  something 
in  h is  mouth -  the p ipe  or the c ig a re t te  re p la c in g  the 
p a c i f ie r ,  wh ich  had rep laced  the o r a l l y  g r a t i f y in g  n ip p le .
In  an a r t ic le  by  Green (1923) the theme of smoking and 
s e x u a l i ty  became more e x p l ic i t  when he dec la red  " im p l im en ts  
used in  sm ok ing , fo r  exam ple, p ipes , c ig a rs  and c ig a re tte s  
had s ig n i f ic a n c e  as symbols o f the male sexua l o rg a n " .
Green intim ated th a t male smokers f e l t  emasculated and so 
replaced th e ir  se xu a lity  w ith  a p h a llic  symbol in  the form 
o f an a r t ic le  fo r  smoking. No comments were o ffered by 
Green as to  why women smoked, although by im p lica tio n  i t  
must be assumed they wished to  take a masculine ro le .
Later work by V itz  and Johnson (1965) demonstrated th a t 
male smokers rated themselves high on a devised s e lf 
ra tin g  m ascu lin ity  scale, suggesting th a t, fo r  male 
smokers at least,smoking is  perceived by them to  be 
c lose ly  re la ted  to  manliness. However, whether th is  study 
substantiates Green's hypothesis or whether V itz  and 
Johnson's study re fle c te d  the s o c ia lly  accepted image o f a 
smoker at th a t time is  d i f f i c u l t  to  determine. C erta in ly  
during the nineteen f i f t i e s  and s ix t ie s  male smokers were 
portrayed by the media as strong, s i le n t ,  rugged, handsome 
and manly types. In a study by Weir (1967) male and 
female subjects were shown two photographs. Both 
photographs were from the same negative and contained a 
country scene in  which two couples were smoking. One 
photograph was untouched the other was retouched to  
e lim ina te  the c ig a re tte s . Weir requested the subjects to  
report on how they characterized each in d iv id u a l in  the 
photographs, using ad jectives such as gen tle , awkward, 
tim id , shy and qu ie t or adventurous, rugged, daring, 
energetic and in d iv id u a lis t ic .  Data from W eir's
s tu d y  dem onstrated th a t  both male and female subjects 
pe rce ived  the couples who were smoking in  the pho tog raph  
to be adven tu rous  and d a r in g  and the non-sm oking couples 
to be q u ie t  and t im id .  F u r th e r ,  Mausner (1966) reported  
th a t  a g roup of co llege g i r l s  in  h is  c l in i c ,  engaged 
in  b re a k in g  the h a b i t  o f smoking, id e n t i f ie d  themselves 
s o c ia l ly  as b r ig h t ,  so p h is t ic a te d ,  c a re e r -o r ie n ta te d  young 
women. The same g roup  perce ived  non-sm oking  co llege
g i r l s  as d u l l ,  less b r ig h t  and non -ca ree r  o r ie n ta te d .  
The no t ion  th a t  a c q u is i t io n  and m ain tenance of smoking 
is  caused by psychosoc ia l and ro le -d e f in in g  fac to rs  may 
in  p a r t  be t ru e .  C e r ta in ly  Eysenck ( 196 2 ^ 1980) identif ied ' 
smokers as be ing  adven tu rous  and g re g a r io u s  in d iv id u a ls  
t y p ic a l l y  e x t ro v e r te d  and non-smokers as qu ie t s tud ious 
types, t y p ic a l ly  in t ro v e r te d .  Results .from E ysenck 's
numerous s tud ies  tend to co rrobo ra te  the f in d in g s  of
many psychosoc ia l resea rche rs , (Mausner 1966, Weir 
1967, McKennell 196 7 and Horn 1968) bu t it  is d i f f i c u l t  
to determ ine whether smoking is a b e h a v io ra l  complement 
to the i n d iv i d u a l ' s  p e rs o n a l i ty  or whether a smoker, 
smokes in  o rde r  to a c q u ire  a s o c ia l ly  acceptab le image.
Acco rd ing  to Chein (1969) smokers p ro b a b ly  smoke because 
the r i t u a l  p re p a ra t io n s  p reced ing  the ig n i t io n  of the
tobacco helps to d i re c t  a t te n t io n  from a p o te n t ia l  a n x ie ty  
p ro v o k in g  or u n c e r ta in  s i tu a t io n .  Moreover, these
p re p a ra t io n s  can p ro v id e  time to th in k  in  o rde r  to c o n t r iv e
a so lu t ion  to a p rob lem . The ideas of Chein are p a r t i a l l y  
supported  by M orr is  (1977) when he asserted tha t  smoking
is  much more than  the h a b i tu a l  in h a la t io n  of tobacco 
smoke. The search fo r  the c ig a re t te  packe t and matches
or l i g h te r ,  the se lec t ing  o f a c ig a re t te  from the packe t,  
the ig n i t io n  of the c ig a re t te ,  the e x t in g u is h in g  o f  the 
flame and the re tu rn  of matches or l i g h te r  and c ig a re t te  
packe t to the pocket and the b low ing  o f smoke th o u g h t fu l ly  
in to  the a i r ,  a l l  these a c t iv i t ie s  pe rm it  the smoker to 
perform  actions w i th  w h ich  he feels f a m i l ia r  and at ease. 
Moreover, these a c t iv i t ie s  may be p ro longed or exaggera ted  
so c re a t in g  the im press ion  of smoking enjoyment ra th e r  
than  in n e r  c o n f l ic t  and so lu t ion  deferment. Thus the
smoker may convey to the obse rve r an image of in te l l ig e n t  
s o p h is t ic a t io n  coup led w i th  calmness.
I t  seems reasonab le  to suppose th a t  do ing  something 
w i th  ones hand and mouth may a l le v ia te  in n e r  c o n f l ic t  
and se lf  doubt s im p ly  by  p e r fo rm in g  f a m i l ia r  p h y s ic a l  
and m enta l tas k s .  Under s im i la r  c ircum stances non -
smokers may adopt v a r io u s  b e h a v io u rs ,  such as c h in
ru b b in g ,  n a i l  b i t i n g  and head or ear s c ra tc h in g  to serve
a s im i la r  purpose.
Neverthe less, a l tho ugh  psychosoc ia l fac to rs  are in v o lv e d  
in  the a c q u is i t io n  and m ain tenance of smoking b e h a v io u r ,  
there is  much evidence to suggest th a t  the in i t i a t io n  
of the smoking h a b i t  is  m u l t i - fa c to r a l .  B r i l l  (1922)
cons idered taste and smell of tobacco fume to be the 
two most im p o r ta n t  components in  the a c q u is i t io n  and
m aintenance of the smoking h a b i t .  He proposed th a t
the senses of taste and smell, l i k e  the o ther senses, 
p ro v id e  not on ly  v a r ie t y  b u t  con tinuous enjoym ent.
J J l
B r i l l  cons idered smoking to be l i k e  food and d r in k  in  
th a t  i t  is  a means of ta k in g  in to  the body a substance
w h ich  s t im u la tes  the l ip s  and p a la te  bu t w ith ou t the 
a t te n d a n t  sensation of d is te n s io n .  Smoking may there fo re  
be an id e a l medium fo r  con tinuous  sensory g r a t i f i c a t io n .  
There is  l i t t l e  ev idence , however, to support the theory  
th a t  tas te  and smell are inducements to smoke, in  fac t
many s tud ies  assert the c o n t ra ry .
H u l l  (1924) in  h is  c la s s ic  la b o ra to ry  experim ents on 
the p s y c h o lo g ic a l e ffects  of smoking demonstrated th a t  
tas te  and smell of tobacco smoke had no th in g  to do w i th
smoking enjoym ent. In  h is  s tudy  p ipe  smokers sucked
in to  th e ir  mouths e i th e r  warm h u m id i f ie d  a i r  o r  tobacco 
smoke. P rov ided  an ig n i te d  p ipe  o f tobacco was seen
to be close to the sub jec ts ,  p r io r  to b l in d fo ld in g ,  none 
were able to d isce rn  a m ou th fu l of smoke from a m ou th fu l
of warm h u m id i f ie d  a i r .  H u l l 's  experim ents  dem onstrated 
th a t  smoking s a t is fa c t io n  had l i t t l e  to do w ith  the taste 
and smell o f tobacco smoke. L a te r ,  Zagona and Z u rche r  
( 1965) repo r ted  th a t  from a sample of I 6OO male and 
female smokers 76 per cent smoked fo r  re la x a t io n  and
soc ia l comfort and o n ly  20 per cent s ta ted tas te  and 
smell to be reasons fo r  e n jo y in g  smoking. Cain (1980)
repo r ted  th a t  the fo u r  e lem entary  tas te  d is c r im in a t io n  
c h a ra c te r is t ic s  ( b i t t e r ,  sweet, sour and s a l ty )  p ro b a b ly
have l i t t l e  o r  no e ffect on smoking enhancement. He
argued th a t  g u s ta to ry  and o lfa c to ry  senses r a p id ly  h a b itu a te  
and so, except when the tobacco is  i n i t i a l l y  ig n i te d ,
w i l l  p la y  l i t t l e  p a r t  In  a c q u is i t io n  or enhancement of
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sm oking . He suggested however th a t  there appeared
to be a c o n s t i tu e n t  in  tobacco smoke w h ich  s t im u la te d
a ffe re n t  v a g a l and g lossoph a ryn gea l nerves, g e n e ra t in g  
the pe rcep tion  of warm th  and m ild  i r r i t a t i o n  in  the mucosa 
of the o ra l  c a v i t y .  He fu r th e r  suggested th a t  the
cons t ituen t  in  the tobacco smoke p ro p a g a t in g  these 
sensations was p ro b a b ly  n ic o t in e .  He fu r th e r  demonstrated 
th a t  the degree of p le a s a n t  o ra l  i r r i t a t i o n  is  c lose ly
re la te d  to the q u a n t i t y  o f n ico t in e  presen t in  the tobacco 
smoke.
I t  m igh t be presumed th a t  i f  tas te  and odour were im p o r ta n t  
fac to rs  in  the a c q u is i t io n  and enhancement of tobacco 
smoking a d iv e r s i t y  of p la n t  m a te r ia ls  is  f re e ly  a v a i la b le  
w h ich  cou ld  p ro v id e  these requ irem en ts . As the tobacco
le a f  has been consumed fo r  so long in  preference to
the o ther p la n t  substances i t  m igh t be in fe r re d  th a t
o n ly  tobacco con ta ins  an excep t iona l p ro p e r ty  wh ich  
p rov id es  smoking s a t is fa c t io n .
The tobacco h a b i t  is  a p e rp le x in g  sub jec t wh ich  has 
been exam ined fo r  a cons ide rab le  p e r io d  of time. V a rious
fac to rs  a sc r ibe d  to the a c q u is i t io n  and continuance of
the h a b i t  in c lu d e : -  m a n ip u la t io n  of tobacco by  hand 
and l i p , the in f lu e n ce  of the n ip p le  on the in fa n t ,  o p t ic a l  
pe rcep tion  of the smoke, agreeab le  smell and taste , p le a s u r ­
ab le  i r r i t a t i o n  of p h a ry n x  and la r y n x ,  creates s o c ia b i l i t y ,  
p rov id es  s t im u la t io n  ; combats hunger and t h i r s t ,  hot 
and co ld , enhances jo y ,  a ttenua tes p a in ,  g ives smokers
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something to do, pe rm its  one to do n o th ing  g r a c e fu l ly ,  
re l ie ves  tens ion , produces a r ise  in  blood glucose, to 
m a in ta in  an optimum p h y s io lo g ic a l  s t im u lus  and lo s a t is fy  
the des ire  or c ra v in g  fo r  n ico t ine  ( B r i l l  1922, Jo,hnston ,
1942, F innegan et a l  1945, Burn 1961, Sqlvette et a i
1962, Zago'na and Z u rche r  1965, A rm itage  el a i 1968s
N esb it t  1973, Andersson 1975, G i lb e r t  1979, and Cain 
1980).
An in c re a s in g  number of s tud ies  are p ro v id in g  evidence 
to in d ic a te  th a t  com pu ls ive  smoking is s t ro n g ly  re la te d
to n ic o t in e  imbibem ent. For exam ple, when smoking
c ig a re t te s  of low n ic o t in e  con ten t, and w i th  the ta r  le v e l 
ad jus ted  to equate w i th  the smokers re g u la r  c ig a re t te ,
the smoker was ju s t  not s a t is f ie d  and would commonly
re q u ire  to smoke many more low n ico t ine  content c ig a re tte s  
in  o rde r  to a l le v ia te  w i th d ra w a l  e ffects  (F innegan el
a l,  1945. Knapp et a l 1963, Russell et a l 1973, Russell 
1974 , Fagerstrom  and Bates. 1981, and Epste in  et a l  1982). 
Accord ing  to Ashton and Watson (1970), F r i th  (1971a)
and G r i f f i t h s  and Hennin g f i e l d (1982), smokers unconsc ious ly  
m od ify  th e ir  p u f f  ra te  to re g u la te  th e i r  n ico t ine  in ta k e .  
Tha t is ,  a smoker smoking low n ico t ine  c ig a re tte s  w i l l
p u f f  fa s te r  and Inha le  deeper in  o rde r to compensate
fo r  d im in ish ed  n ico t in e  a v a i l a b i l i t y .  Consequently ,
the ra te  of n ico t ine  rece ived by  the smoker is v i r t u a l l y
the same as w ou ld  be rece ived  by a h ig h  n ico t ine  y ie ld  
c ig a re t te .
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Russell et a l (1973) and T u rne r  et a l (1974) co rrobo ra ted  
these f in d in g s  when they demonstrated tha t  the number 
of c ig a re tte s  smoked are increased on c han g in g  to low 
n ico t ine  y ie ld  c ig a re t te s  and decreased when c han g in g  
to h ig h  y ie ld  n ico t in e  c ig a re t te s .  Russell et a l  1973 
po in ts  to the e ffec tiveness of th is  se lf  re g u la t io n  by 
smokers of th e ir  n ico t in e  in ta k e  and notes a l though  plasma 
leve ls  v a r y  g re a t ly  among in d iv id u a ls ,  each smoker tends 
to m a in ta in  a reasonab ly  constant le ve l from day to 
d a y .  Moreover, th a t  the s trong  des ire  to smoke can
be a ttenua ted  by an in je c t io n  of n ico t ine  Wee hs te r  1958,’ , 
Kumar et a l  1977 and Goldberg and Spealman 1982), or 
chew ing n ic o t in e  ta b le ts  ( J a rv ik  et a l 1970), or n ico t ine  
gum (Russe ll et a l  1976 and 1977, Schneider et a l  1977, 
Hopkins /  1981 and Fee and Stewart 1982) s t ro n g ly  po in ts  
to n ic o t in e  as the c u lp r i t  of dependence.
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P rope rt ie s  and Composition of N icotine
The p la n t  n ic o t ia n a  tobacum is re la te d  to the fa m i ly  
Solanaceous. I t  shares i t s  genus w i th  a d iv e rs i t y  of 
p la n ts  as d is s im i la r  as the tomato, the p e tu n ia ,  the 
n ig h ts h a d e ,  the po ta to , the aub e rg ine  and the w in te r -  
c h e r ry  (Precott and Ridge 1965» K e b le -M a rt ln  1972,
O xford  D ic t io n a ry  1975 and Hay and Beckett 1978). 
Numerous substances have been iso la te d  in  the smoke 
of the n ic o t ia n a  tobacum (tobacco) le a f  -  n e a r ly  one 
thousand in  the ta r  co n s t i tu e n t  a lone. (L indsey  1959,
Kuhn 1965 and RCP 1977). Of the many substances
id e n t i f ie d  w i th in  the leaves of th is  p la n t  perhaps the 
most ce leb ra ted  is  the a lk a lo id  -  n ic o t in e .
N ico tine  is  a c le a r ,  co lou r less ,  o i l y  v o la t i le  l i q u id .
I t  has a b o i l in g  p o in t  of 247 °c and a m o lecu la r w e igh t 
o f 162. N icotine ( f ig u re  1) is a com bina tion  of two
m o lecu les , p y r id in e  ( f ig u re  2) and m ethy l p y r r o l id in e ,  
( f ig u re  3 ) .
HC CH
N CH
Figure 1. N icotine Molecule
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Figure 2. Pyridine Molecule Figure 3. Methyl Pyrrolidine
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I t  is r e a d i ly  so lub le  in  w a te r and o rg a n ic  so lvents and 
has s trong  bas ic  p ro p e r t ie s .  The pu re  substance is
la e v o ro ta to ry  w i th  an odour resem bling  th a t  of a smokers
fo u l p ip e .  I t  has a b i t t e r  taste  and is exceed ing ly
poisonous. N icotine combines w i th  m a lic  and c i t r i c
ac ids  to form i ts  s a l ts  and these occur at a conce n tra t io n
of a p p ro x im a te ly  6 - 8  per cent in  tobacco leaves (La rson , 
Haag, and S i lve tte  1961, P a i le r  1964 and Prescott and 
Ridge 1965).
The term a lk a lo id  has been a p p l ie d  to a number of sub­
stances o r ig in a t in g  from the p la n t  k ingdom . A l l  c o n ta in  
ca rbon , hydrogen  and n i t ro g e n  and the m a jo r i ty  a lso
embody oxygen w i th in  th e i r  s t ru c tu re .  A l l  have r e la t iv e ly
h ig h  m o lecu la r  we igh ts  and as a c lass  may be rega rded
as a rom atic  bases. The m a jo r i ty  are so l ids  and re a d i ly
so lub le  in  o rg a n ic  so lven ts .  A lk a lo id s  wh ich  con ta in
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no oxygen tend to be v o la t i le  l iq u id s  and extrem e ly
so lub le  in  w a te r .  A l l  a lk a lo id s  have a b i t t e r  ta s te , .
are h ig h ly  poisonous and have pronounced psycho - 
p h y s io lo g ic a l  ac t ions on h ig h e r  o rd e r  an im a ls  (P a i le r
1964 and Prescott and Ridge 1965).
A p a r t  from the no tab le  excep tion  of n ic o t in e ,  the a lk a lo id s ,  
a t ro p in e ,  coca ine, q u in in e ,  scopolam ine, s t ry c h n in e ,  
e rgo tam ine , e rgom etr ine , and m orphine a l l  have a
s ig n i f ic a n t  ro le  to p la y  in  modern m edic ine.
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D u r in g  c ig a re t te  sm oking , the tem pera ture  a l the b u rn in g
t ip  (the combustion zone) may range  from 874 to 1050Mumpower
degrees ce n t ig ra d e  (Touey and /  1957, P y r ik i  and M u lle r  
1959 and Kuhn 1965) «, At these tempera tures many of
the ta rs  and the n ic o t in e  vapo rise  and combine w i th  
the ca rb o n ife ro u s  smoke fume to form s e m i- l iq u id  p a r t ic le s  
some 0.1 to 1.0 L(m in  d iam e te r.  The smoker, on suck ing
the c ig a re t te  p u l ls  a i r  and the smoke back  in to  the cooler 
zone, w h ich  is im m ed ia te ly  beh ind  the combustion zone, 
where the la rg e r  p a r t ic le s  condense and p re c ip i ta te  and 
rem a in  u n t i l  re-pyro lysed. The sm a lle r  s e m i- l iq u id
p a r t ic le s ,  c o n s is t in g  n ic o t in e  and ta rs ,  rem ain In a
gaseous phase where they coalesce to form m inute d ro p le ts  
and in  th is  com b ina t ion  are in h a le d  in to  the lungs (Roe 
et a l 1959, L indsey 1959, Kuhn 1965 and Lippman and 
Cohen 1981)»
Studies em ploy ing  ra d io a c t iv e  la b e ls  in d ic a te  tha t  95
per cent o f the n ic o t in e  con ta ined  In  the smoke is absorbed 
r a p id ly  in to  the blood c i r c u la t io n  v ia  the a lv e o la r  surfaces 
( Is a a c  and Rand 1969, C re igh ton  1973, Arm itage et a l
1975 and Russell et a l 1976), A p a r t  from the lu ngs
n ico t in e  may also be absorbed by o ra l  and in te s t in a l
mucosa. However in  o rd e r  fo r  th is  to take p lace the
smoke fume must be a lk a l in e  (A rm itage  and T u rn e r
1970). The a c id ic  or a lk a l in e  na tu re  of tobacco smoke
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is  de term ined by a number of fa c to rs .  For example,
by the v a r ie t y  of tobacco p la n t  ha rves ted  , by the method 
of c u r in g  the le a f ,  th a t  is , d r y in g  in  the sun and a i r  
or a r t i f i c i a l l y  f lu e  c u r in g ,  and by the cond it ions  p ro v id e d  
by the c l im a te ,  s o i l  and a g r ic u l t u r a l  procedures (Kuhn 
1965 and Arm itage  and T u rn e r  1970). Of the 95 per
cent absorbed n ic o t in e ,  a p p ro x im a te ly  70 per cent combine 
in  the plasma to form d issoc ia ted  s a l ts ,  the rem a in in g  
n ic o t in e  is  conveyed in to  the plasma as " free  n ic o t in e "  
w h ich  in  th is  form is  ex trem e ly  l i p i d  so lub le . (Schm iterlow 
e l a l 1967, U.S. P u b l ic  Health  Service. 1968, Haines
et a l  1974 and Russell et a l  1976)
Metabolism of the n ic o t in e  occurs m a in ly  in  the l i v e r ,
to a lesser ex ten t in  the lungs  and p ro b a b ly  In most 
o the r o rgans , bu t a p p a re n t ly  not in  the b ra in .  The
p r im a ry  m etabo lites of n ico t in e  are n ico t in e -N -o x id e
(o x y n ic o t in e )  f ig u re  4 and c o t in ine  f ig u re  5 (Larson  
el a l  1961, Hansson and Schmiterlow 1965,
Hansson et a l 1962 and Papadopouios 1964)»
HC CH HC
2
HC<\ Ac HC
CH2
N CH N
C H -^  ^ 0
3
Figure 4. N icotine-N-oxide Molecule
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Figure 5. Cotin ine Molecule
These m etabo lites  are excre ted  p r in c ip a l l y  by the k id n e ys  
and to a m inor ex ten t by  the lu ngs  (P a i le r .  1964, McKennis 
1965 and huranka . and Tamada 1980). I n te re s t in g ly ,  
n ico t in e  is  m etabolised and excreted by the k id neys  more 
r a p id ly  when the hyd rogen  ion conce n tra t io n  of the p lasm a, 
and consequen tly  the u r in e ,  is  h ig h e r  than  p h y s io lo g ic a l ly  
no rm a l.  Work by  Schachter, Kozlowski and S i lv e rs te in
(1977), Schachter, S i lv e rs te in  and P e r l ic k  (1977), Schachter 
et a l (1977) and Dobbs, S t r ic k le r  and M axwell (1981) 
have dem onstrated th a t  p syc h o p h y s ic a l s tress , r e s p i r a to r y  
or m etabolic  ac idos is  o r  d ie ta ry  ac idos is  w i l l  e leva te  
hyd rogen  ion conce n tra t io n  in  the p la s m a .
The smoker, in  an attempt to restore  the re q u is i te  plasma 
n ico t in e  conce n tra t io n  dep le ted by a ra ised  hydrogen  
ion le v e l ,  tends to im b ibe  a d d i t io n a l  tobacco smoke. 
Evidence to co rrobo ra te  the a c id o p h ilic  na tu re  of n ico t ine  
has come from the w ork  of Schachter, S i lv e rs te in  and 
P e r l ic k  (1977) when they demonstrated th a t  fo l lo w in g  the
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in je c t io n  o f a bo lus o f sodium b ic a rb o n a te , plasm a n ic o tin e  
c o n ce n tra tio n  rem ains r e la t iv e ly  c o n s ta n t. Moreover
the des ire  to smoke fo llo w in g  a b ica rb o n a te  bo lus was 
suppressed in  a la rg e  m a jo r ity  o f th e ir  h a b itu a l smokers.
W h ils t s tu d y in g  n ic o tin e  m etabolism  Beckett, G arrod  and 
Jenner (1971) d iscovered  th a t the m etabo lites c o tin in e
and n ic o tin e -N -o x id e  v a ry  c o n s id e ra b ly  in  th e ir  con­
c e n tra tio n s  between in d iv id u a ls .  F u r th e r ,  these v a r ia t io n s  
are  more marked between the sexes.
A c h a ra c te r is t ic  o f n ic o tin e  is th a t its  apportionm ent 
in  body tissu e  is  d is p ro p o rt io n a te , in  a d d it io n  each
tissu e  a p p a re n tly  m etabolises n ic o tin e  a t d if fe re n t ra tes  
(Papadopouios and K in tz io s  1963 and Hansson and
Schm iterlow  1965). For exam ple  ^ in  la b o ra to ry  an im a ls
i t  has been dem onstra ted th a t n ic o tin e  is  taken  up r a p id ly  
and p re fe re n t ia l ly  by  n e u ro n a l t is s u e , p o s s ib ly  due to 
the a c id o p h ilic  a c tio n  o f n ic o tin e  on b ra in  l ip id s .
A lthough  the b ra in  i t s e l f  is  unab le  to a c t iv e ly  m etabolise  
n ic o tin e , i t  d isa p p e a rs  most r a p id ly  from  th is  tis su e . 
In  c o n tra s t the lu n g  has the a b i l i t y  to m etabolise n ic o tin e
most r a p id ly ,  ye t i t  a p p a re n tly  takes an a b n o rm a lly  
long  time to do so (A p p le g re n , Hansson and Schm iterlow  
1962, McKennis 1965, Papadopouios and K in tz ios  1963
and Hansson and Schm iterlow  1965).
The ra p id  and se le c tive  u p take  o f n ic o tin e  by  n e u ro n a l
tissue  was f i r s t  dem onstra ted in  man by R usse ll (1971).
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Em ploy ing  ra d io a c t iv e  la b e ls  he dem onstrated th a t a 
sm a ll bo lus o f n ic o tin e  e n te r in g  the lu n g s  fo llo w in g  a 
p u f f  from  a c ig a re tte  reached the b ra in  in  a p p ro x im a te ly  
7 seconds. L a te r , R usse ll (1976) dem onstrated th a t,
in  la b o ra to ry  an im a ls  a t le a s t, the b ra in  p re fe re n t ia l ly  
selects to take  up free  n ic o tin e  m olecules from the blood 
stream  ra th e r  th a n  from the d issociated s a lts . He a lso repo rted  
th a t whereas sm a ll q u a n tit ie s  o f n ic o tin e  s tim u la te  some 
n e u ra l recep to r s ite s , (n ic o tin e  recep to r s ite s ) w h ich  
m an u fac tu re  and w h ich  are a c tiv a te d  by the n e u ro tra n s m itte r  
a c e ty lc h o lin e , la rg e  doses depress these s ite s . The
f in d in g s  o f R usse ll (1976) co rro b o ra te d  an e a r l ie r  s tu d y  
by  A rm itage , H a ll and S e lle rs  (1969) who dem onstrated 
a s ig n if ic a n t  re la t io n s h ip  between plasm a n ic o tin e  and 
c o r t ic a l a c e ty lc h o lin e  co n ce n tra tio n s  in  la b o ra to ry  a n im a ls . 
T h e ir  da ta  in d ic a te d  th a t c o r t ic a l a c e ty lc h o lin e  le ve ls  
in c reased  as p lasm a n ic o tin e  co n ce n tra tio n  was e leva ted
and decreased when n ic o tin e  co n ce n tra tio n  was low ered.
R usse ll (1976) a lso endorsed the f in d in g s  of A rm itage ,
H a ll and M orrison  (1968) w h ich  re p o rte d  th a t d u r in g  
s tud ies  w ith  la b o ra to ry  a n im a ls , m a in ly  ca ts  and ra ts ,  
sm a ll doses o f n ic o tin e  e leva ted  le ve ls  o f som atic a c t iv i t y ,  
o ften  to agg re ss ive  b e h a v io u rs  w h ile  la rg e r  doses depressed 
som atic a c t iv i ty  o ften  p ro g re s s in g  to c a ta to n ic  s ta te s . 
L a te r w o rk  by  A rm ita g e , H a ll and S ille rs  • (1969) repo rted
th a t d u r in g  th e ir  s tud ies  w ith  la b o ra to ry  a n im a ls , sm a ll 
doses o f n ic o tin e , p rovoked  e leva ted  le ve ls  o f a c e ty lc h o lin e  
in  the c e n tra l nervous system .
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I t  is  suggested th a t increased  som atic a c t iv i ty  fo llo w in g  
the im bibem ent o f a sm a ll q u a n t ity  o f n ic o tin e  m im ics 
p h y s io lo g ic a lly  no rm a l a c e ly tc h o lin e  sym pa the tic  nervous 
system a c t iv i t y ,  whereas decreased som atic a c t iv i ty  fo llo w in g  
la rg e  q u a n tit ie s  o f n ic o tin e  is  a re s u lt  o f excessive p a ra ­
sym p a the tic  in vo lve m e n t.
However, there  is  some evidence w h ich  re fu tes  these 
f in d in g s .  Abood et a l (1979) and Rosecrans and Meltze 
(1981) p ro v id e d  da ta  to suggest th a t n ic o tin e  may e ffec t 
the nervous system by o the r than  c h o lin e rg ic  s ite s .
Both s tud ies  reason th a t as n ic o tin e  e ffec ts  canno t be
m im icked or p o te n tia te d  by  a r t i f i c ia l l y  e le v a tin g  b ra in  
a c e ty lc h o lin e  le v e ls , the n e u ro tra n s m itte r  respon s ib le  
fo r  n ic o tin e  a c t iv it ie s  is  n o n c h o lin e rg ic . I t  cou ld
be a rgued  however th a t the e xp e rim e n ta l techn iques
em ployed by both  s tud ies  are  d o u b tfu l,  because the rou te
by w h ich  h ig h  doses o f a c e ty lc h o lin e  was in tro d u ce d
in to  the n e u ra l tissue  is q u e s tio n a b le . i t  is  u n c e rta in
th a t a c e ty lc h o lin e  w i l l  reach n ic o tin e  recep to r s ite s , 
i f  g ive n  as a bo lus  v ia  a vene o r a r te r ia l  in fu s io n ,
before be ing  h y d ro ly z e d  by n a tu r a l ly  o cc u rin g  c h o lin e s tra s e . 
F u r th e r ,  there  is no ev idence to suggest th a t a bo lus 
o f a c e ty lc h o lin e  g ive n  d ire c t ly  in to  the b ra in  v e n tr ic le
or in to  n e u ro n a l substance w i l l  be a c t iv e ly  tra n s p o rte d
or w i l l  p a s s iv e ly  d iffu s e  to the necessary recep to r s ites  
(Johnson and Peters. 1974, Scothorne et a l 1976, Ganong
1975 and B e ll, Smith and Paterson 1976).
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N everthe less, a lth o u g h  c h o lin e rg ic  recep to r s ites  are 
w id e ly  d is tr ib u te d ,  and cou ld  reason ab ly  account fo r 
a l l  the v a r ie d  p s y c h o p h y s io lo g ic a l e ffec ts  observed d u r in g  
and fo llo w in g  n ic o tin e  consum ption , i t  may be sens ib le  
to suppose th a t the e ffec ts  of n ic o tin e  on n eu ro na l and 
p o s s ib ly  n o n -n e u ro n a l tissue  are more d ive rse  and perhaps 
less c h o lin e rg ic a l ly  o r ie n ta te d  than  the m a jo r ity  o f s tud ies  
suggest.
24
P sychoph y s io lo g ic a l E ffects  o f Nieo tin e  
on the Central Nervous System (CNS)
Severa l s tud ies  re p o rt th a t electroenkephalogram (EEC) 
a c t iv i ty  is in te n s if ie d  in  humans fo llo w in g  consum ption 
o f n ic o tin e  (G o lds te in , Beck and M undschenk 1967, 
Domino 1967, 1973 and 1979, and B ha ttacha r va 1970),
Tha t is ,  a c t iv i ty  c h a ra c te r is t ic  o f CNS a ro u s a l, fo r  exam ple 
a lp h a  wave d e s y n c h ro n iz a tio n , in c reased  dom inant a lp h a  
freq u ency  and re d u c tio n  in  to ta l ene rgy and v a r ia b i l i t y  
o f c o r t ic a l EEG a c t iv i t y .
A cco rd ing  to Celesta and Jasper (1966), Schaeppi (1967), 
M orrison  and Lee (1967), P h ilip s  (1971) and Knott and 
Venables (1977) a d m in is tra tio n  o f n ic o tin e  in  sm a ll doses, 
a p p ro x im a te ly  0 .2  mg k g -^  body w e igh t eve ry  30 seconds 
fo r  20 m inu tes, by sm oking or in tra ve n o u s  o r subcutaneous 
in je c t io n  w i l l  induce  EEG a ro u s a l in  hum ans. M oreover, 
the EEG a ro u s a l re a c tio n  observed fo llo w in g  n ic o tin e  
consum ption is s im ila r  to th a t e lic ite d  by such s tim u la n ts  
as amphetamine^ c a ffe in e  and ly s e rg ic  a c id  d ie th y la m id e  
(LSD). F o llo w in g  the a d m in is tra tio n  o f la rg e r  doses
of n ic o tin e , th a t is ,  a p p ro x im a te ly  0 .4  mg k g "^  bodyw e igh t 
eve ry  30 seconds fo r  20 m inu tes, o r i f  the freq uency  
o f the sm a ll dose reg im en is  in c rea sed , a decrease in  
c o r t ic a l a c t iv i ty  is  reco rded , w h ich  is  succeeded by 
CNS dep ress ion . Perp lexing ly, a re d u c tio n  in  EEG a c t iv i ty  
toge the r w ith  seda tive  o r dep ress ive  e ffec ts  m e d ia tin g  
restlessness have fo llow e d  sm oking d e p r iv a t io n  (M urphree 
and S chu ltz  1968, U le tt and I t i l  1969, 1 t i l  et a l 1971,
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S h iffm an and J a rv ik  1976 and Knott and Venables 1977 )»
A cco rd ing  to Barnes (1966) and H orva th  and Meares (1973)
n ic o tin e  w ou ld  appear to in c rease  m enta l a le rtness  w h ile  
s im u lta n e o u s ly  p ro d u c in g  a s ta te  o f em otiona l composure. 
R outtenberg (1968) and Rosecrans and Melteze ( 198I)  proposed 
th a t the m enta l a le rtn e ss  they have observed, fo llo w in g
n ic o tin e  a d m in is tra tio n  is  due to a d ire c t s t im u la to ry
a c tio n  by n ic o tin e  on the re t ic u la r  fo rm a tio n  -  th a t area 
in  the b ra in  stem re sp o n s ib le  fo r  a tte n tive n e ss  and con­
c e n tra tio n  (Magoun 1958, R am on-M oliner and Nauta 1966, 
B ra z ie r 1969, Scheibel and Scheibel 1970 and Webster 
1978).
Evidence d em on s tra ting  the re la t io n s h ip  between n ic o tin e  
consum ption and enhanced memory and le a rn in g  s k i l ls
has come from  w o rk  c a r r ie d  ou t by M orrison  and A rm itage
( 1967)» Drachm an (1978), Flood et a l (1978) and C la rke  
and Kumar (1981). L e a rn in g  and memory are fu n c tio n s  
known to be a ffe c ted  by  the le v e l o f a ro u sa l in  the
re t ic u la r  fo rm a tio n  (A tk in s o n  1964, Ganong 1975, Scothorne 
et a l 1976 , B e ll et a l 1976 and W illia m s  and W arw ick 
1980) and in  areas o f the h ippocam pus -  the h ippocam pus 
lie s  on the f lo o r  o f the in fe r io r  horn of the la te r a l
v e n tr ic le s  o f the b ra in  (Isaacson  and P rib ra m  1975, 
Ganong 1975, Scothorne et a l 1976 and W illiam s and W arw ick 
1980). These s tud ies  have re po rte d  th a t enhanced le a rn in g  
b e h a v io u r can be c o rre la te d  d ire c t ly  to the amount o f 
n ic o tin e  found  in  the r e t ic u la r  fo rm a tio n  and the h ip p o -
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campus of the la b o ra to ry  ra ts  -  a d m in is tra tio n  o f n ic o tin e  
to humans appears to produce re s u lts  s im ila r  to those 
o f the ra ts .
Andersson (1975), Andersson . and Hockley (1977) and M angan 
and G o ld ing  (1978) have dem onstra ted th a t le a rn in g  and 
memory s k i l ls  are  enhanced fo llo w in g  n ic o tin e  a d m in is tra tio n
in  hum ans, as w e ll as in  ra ts .  M angan and G old ing
(1978) have endeavoured to e lu c id a te  th e ir  re s u lts  by 
in t im a t in g  th a t n ic o tin e  p ro b a b ly  s tim u la te s  both r e t ic u la r  
fo rm a tio n  and the h ippocam pus and so im prove memory 
c o n s o lid a tio n .
A fu r th e r  e ffe c t o f n ic o tin e  on ne u ro n a l tissue  was described  
by  Schm iterlow  et a l (1967), H a ll and T u rn e r (1972) and 
Domino (1973) when they repo rte d  th a t n ic o tin e  has a 
n o tab le  e ffe c t on a c e ty lc h o lin e  co n ce n tra tio n s  in  the hypo­
th a la m u s . The hypo tha lam us is  an area in  the base
of the b ra in  respon s ib le  fo r  the re g u la t io n  o f many 
im p o rta n t a c t iv i t ie s .  For e xam p le . the re g u la tio n  o f
p i tu i ta r y  horm onal excre tion , the c o n tro l o f body tem pera tu re , 
c a rd io v a s c u la r  m anagement, the com plex c o n tro l o f p lasm a 
o s m o la rity  and re g u la t io n  o f b e h a v io u rs , such as fe e d in g , 
emotion and sex: (Ganong 1975, Scothorne et a l 1976,
B e ll et a l 1976 and W illiam s and W arw ick 1980). I t
is  not s u rp r is in g  the re fo re  th a t a num ber o f s tud ie s  
re p o rt v a r ia t io n s  in  these mechanisms fo llo w in g  a d m in i­
s tra t io n  o f n ic o tin e .
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For exam ple, Harp and Lev ine  ( 1974) , T a ka h a sh l et a l
(1977) and Janus and Kam inska-K osm ider (1981) have
dem onstra ted th a t fo llo w in g  a n ic o tin e  in fu s io n , the n e u ro - 
hypophysLS of ra ts  and gu inea  p ig s  m anu fac tu re  excessive 
vasop ress in  m edia ted by the hypo tha lam us . In  a d d it io n
Janus and K am inska-K osm ider (1981) demonstrated a d ire c t 
p o s it iv e  re la t io n s h ip  between plasm a n ic o tin e  and plasm a 
vasop re ss in  c o n c e n tra tio n s . F u r th e r , a l l  s tud ies  repo rte d
th a t le ve ls  o f n ic o tin e  in  the hypo tha lam us c o rre la te d  
c lo se ly  to the p ro d u c tio n  o f va sop re ss in .
S tudies by Herman (1974), Be jero t and Be jero t (1978) and 
M argu les et a l (1978) s treng thened  o the r s tu d ie s , re la t in g  
n ic o tin e  to h yp o th a la m ic  re g u la to ry  changes, when they
re p o rte d  th a t under la b o ra to ry  c o n d itio n s  the ap p e tite s  
of man and la b o ra to ry  a n im a ls  were depressed as a fu n c tio n  
o f p lasm a n ic o tin e  c o n c e n tra tio n . M oreover, s a c r if ic e d
an im a ls  p ro v id e d  ev idence to e s ta b lis h  a re la t io n s h ip
between h ig h  h y p o th a la m ic  n ic o tin e  le ve ls  and a p p e tite  
loss ; however the b iochem ica l mechanisms m e d ia ting  th is  
re la t io n s h ip  have ye t to be e s ta b lis h e d . These re s u lts
may be p a r t ia l ly  co rro b o ra te d  by da ta  from  a num ber 
o f q u e s tio n n a ire  su rveys  w h ich  have attem pted to id e n t ify  
the ra t io n a l fo r  a c q u ir in g  or m a in ta in in g  the sm oking
h a b it .  These da ta  show a s ig n if ic a n t  num ber o f smokers,
e s p e c ia lly  fem ales, smoked in  o rd e r to depress th e ir
a p p e tite s , thus p ro v id in g  them a means o f m a in ta in in g
or reduc ing  b o d yw e ig h t. (N o ll 1969a, Small and Tucker 
1978, Schachter 1977 and  1978 and Jacobson 1981).
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O ther s tud ie s  have dem onstra ted  a sh a rp  r is e  in  plasm a 
c o r t is o l le ve ls  fo llo w in g  n ic o tin e  a d m in is tra tio n . (H usa in  
et a i 1975, C rye r et a l 1976, W in te rn itz  and Q u ille n  
1977 and S tein 1978). These researchers repo rte d  th a t
the increase  in  p lasm a c o r t is o l c o n c e n tra tio n , fo llo w in g  
n ic o tin e  consum ption is  fo llow e d  by a r is e  in  ad ren oco rtico  
tro p ic  hormone. Th is  suggests th a t n ic o tin e  m ediates
the m anu fac tu re  o f a d re n o c o rtic o tro p ic  hormone by d ire c t
s t im u la t io n  o f the adenohypophysis o r perhaps in d ir e c t ly
by s t im u la t in g  the h ypo tha lam us . The ro le  o f c o r t is o l
is  too ex te n s ive  to d iscuss a t any le n g th , b u t b r ie f ly  
i t  in flu e n ce s  c a rb o h y d ra te  m etabolism , m ob ilizes  fa t  from  
some p a r ts  o f the body fo r  energy and deposits  l ip id  
tissue  in  o the r p a r ts ,  i t  exe rts  p ro found  e ffects  on e le c tro ­
ly te  m etabolism , p rom o ting  re te n tio n  o f sodium and loss
of potassium  and hyd rogen  ions v ia  the k id n e y , i t  has 
an im p o rta n t ro le  in  the re g u la t io n  o f b lood p ressu re  
and i t  exerts  an in flu e n c e  on e ry th ro p o ie s is . In  excess
i t  low ers the e o s in o p h il g ra n u lo c y te  coun t, i t  causes
d is s o lu tio n  o f ly m p h a tic  t is s u e , i t  in h ib its  c a r t i la g e
and bone g ro w th , i t  reduces c a p i l la r y  p e rm e a b ility  and 
can le ad  to a s ta te  o f e u p h o ria  and dep ress ion . (Keele 
and N e il 1975, H a rpe r 1975, B e ll, Em slie-Sm ith  and Paterson 
1976, Passmore and Robson 1976 and Green 1978). Hence 
n ic o tin e  can in c ite  a fo rm id a b le  and com plex ing  v a r ie ty  
o f p s y c h o p h y s ic a l e ffec ts  by  s im p ly  a d ju s t in g  c o r t is o l
le v e ls . M oreover, as one e n d o rp h in  m olecule is
m a n u fac tu re d  fo r  each a d re n o co rtico tro p ic  hormone re leased  
by the ade nohypophys is , the consum ption o f n ic o tin e  
shou ld  ra is e  the smokers p a in  th re s h o ld .
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P h y s io lo g ic a l E ffec ts  o f N icot in e 
on the C a rd io v a s c u la r  Systern
The e ffec ts  o f n ic o tin e  on the c a rd io v a s c u la r  system are 
w e ll documented a lth o u g h  the b iophysio log ica l . pa thw ays  
have ye t to be c le a r ly  id e n t if ie d .
The sm oking of one o r two c^igare ttes o r the a d m in is tra tio n  
o f an equ a l amount o f n ic o tin e  by o the r means ty p ic a l ly  
cause an increase  in  re s tin g  h e a rt ra te  (Roth, McDonald
and Sheard 1945, Larson^H aag and S ilv e tte  1961, Domino 
1973, H i l l  and W ynder 1974 and C rye r et a l 1976), an
increase  in  c a rd ia c  o u tp u t (La rson  and S ilve tte  1975
and C rye r et a l 1976), an e leva ted  b lood p ressu re  
(H erxhe im er el a l 1967, H i l l  and W ynder 1974;. ja r 'v lk
1970 and C rye r et a l 1976) and co ro n a ry  v a s o d ila t io n
(H erxhe im er et a l 1967 and C rye r et a l 1976). A cco rd ing
to Herxhe im er et a l ( 1967 ) ,  Simon and Ig la u e r  (1967) and
Koenig and C lassen ( 1981) n ic o tin e  a d m in is te re d  to humans 
in  sm a ll doses w i l l  induce  p ro found  p e r ip h e ra l vaso­
c o n s tr ic t io n . Roth et a l (1945 ), W rig h t ( l9 5 2 ) and Koenig 
and Classen (1981 ) desc rib e d  a re d u c tio n  in  s k in  tem pera tu re  
fo llo w in g  n ic o tin e  consum ption , in t im a t in g  th a t th is  may 
be a consequence o f the v a s o c o n s tr ic to r e ffec t of n ic o tin e .
P a ra d o x ic a lly ,  fo llo w in g  a d m in is tra tio n  o f n ic o tin e  to
e ith e r  humans or la b o ra to ry  an im a ls  m y o c a rd ia l tissue
oxygen requ irem en ts  r is e  r a p id ly .  I f  n ic o tin e  is consumed 
by sm oking , the ca rbon  m onoxide in  the smoke may lead
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to a reduced plasm a oxygen c o n c e n tra tio n , the oxygen 
w h ich  is  a v a ila b le  may be inadequa te  to meet the increased  
m y o c a rd ia l demands (G o ldba rg  et aJ 1971, Rode and 
Shephard 1971, D e an fie ld  et a l 1981 and Salooje et
a l 1981).
P e rp le x in g ly , W e s tfa ll and Watts ( 1964); H a ll and T u rn e r 
(1972) and Domino (1979) have c le a r ly  dem onstrated th a t 
fo llo w in g  n ic o tin e  a d m in is tra tio n  both the a d re n a l g la n d s
and the sym pa the tic  g a n g lio n ic  c h a in  are s tim u la te d
th ro u g h  th e ir  n ic o t in ic  recep to r s ite s . The e ffe c t of
th is  s t im u la t io n  is  to cause a r is e  in  the sym pa the tic  
neurotransm itters 9 ' n o ra d re n a lin e  (n o re p in e p h rin e )
and a d re n a lin e  (e p in e p h r in e ) .
An e le v a tio n  in  p lasm a catecho lam ines g iv e  r is e  to an 
increase in  h e a rtra te , s troke  volume and consequen tly
c a rd ia c  o u tp u t, these e ffec ts  are a lso  accom panied by 
co ro n a ry  v a s o d ila t io n  and p e r ip h e ra l v a s o c o n s tr ic tio n  
(H erxhe im er et a l 1967, K e rr ig a n  et a l 1968, Larson and 
S ilv e tte  1975 and Koenig and C lassen 1981). M oreover,
a r is e  in  p lasm a a d re n a lin e  co n ce n tra tio n  increases 
m etabolism  in  many tis su e s . For exam ple, g lyco g e n o lys is  
acce le ra tes  in  the l i v e r  and s k e le ta l muscle w h ich  e leva tes  
b lood  glucose c o n c e n tra tio n . M oreover, m e tabo lic
a c c e le ra tio n  a lso  occurs in  the smooth muscle of the
in te s t in e , in  ad ipose tissue  and in  the m yocard ium  (Ganong 
1975, H arpe r 1975, L e h n in ge r 1975 and I rv in e  et a l
1976). I t  is  p e rp le x in g  fo r  those c a rd io v a s c u la r  changes
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w h ich  accompany n ic o tin e  a d m in is tra tio n  may not be 
due to a d ire c t a c tio n  on the h e a rt and vessels bu t 
may be in d ir e c t ly  m edia ted th ro u g h  a com plex ing  com­
b in a t io n  o f pa thw ays  in v o lv in g  the h y p o th a la m ic -p itu ita ry -  
a d re n a l system . For exam ple, B laschko and M uscho ll
(1972 ) and Creep (1975) in d e p e n d a n tly  repo rte d  dem onstrab le
increases in  p u lm o na ry  v a s c u la r  p ressures fo llo w in g  
the a d m in is tra tio n  o f n ic o tin e  to la b o ra to ry  a n im a ls . 
I n i t i a l  sp e cu la tio n  l in k in g  n ic o tin e  d ire c t ly  to pu lm o n a ry  
vessel recep to r s ites  was la te r  d is re g a rd e d . Both s tud ies  
concluded  th a t the observed e le v a tio n  in  p u lm o na ry  v a s c u la r  
p ressu re  was p ro b a b ly  due to enhancement of c a rd ia c  
p re lo a d , w h ich  was m edia ted by augmented venomotor
tone and in it ia te d  p r im a r i ly  by a r is e  in  p lasm a ca techo la ­
m ines w h ich  accom panies n ic o tin e  im b ibem ent. M oreover,
Hodek- .-D em arin  ( 1981 ) re p o rte d  th a t re d u c tio n  in  c e re b ra l 
b lood  flow  can be dem onstra ted in  e xp e rim e n ta l an im a ls
fo llo w in g  a d m in s tra tio n  o f n ic o tin e . A lth ough  me f in d in g s
te n ta t iv e ly  suggest th is  change is  b ro u g h t about as a 
d ire c t consequence of a n ic o tin e  c e re b ra l vessel re a c tio n , 
i t  m igh t more e a s ily  be e lu c id a te d  in  terms of ca techo lam ine 
a c t iv i t y  on the a lp h a  recep to r s ites  o f the c e re b ra l vesse ls.
N everthe less, some c a rd io v a s c u la r  changes do occur fo llo w in g  
n ic o tin e  a d m in s tra tio n  w ith o u t the accom panying r is e  
in  ca techo lam ines. C rye r et a l (1976) dem onstrated th a t 
n ic o tin e  adm in istered -  by  in je c t io n  o r by sm oking w i l l  
induce  ta c h y c a rd ia  and c a rd ia c  d y s rh y th m ia . These 
researchers  have re po rte d  th a t these responses are not 
a lw ays  accom panied by  a s ig n if ic a n t  increase  in  p lasm a
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ca techo lam ine co n c e n tra tio n  and conclude these responses 
appear to be a d ire c t re s u lt  o f n ic o tin e  ac tion  on the 
c a rd io v a s c u la r  re g u la to ry  cen tre  in  the m e d u lla .
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M isce llaneous P h y s io lo g ic a l
O ther p h y s io lo g ic a l e ffec ts  a t tr ib u te d  to n ic o tin e  have
been in c lu d e d  fo r  the sake o f in te re s t and com pleteness.
S ilv e tte  et a l (1962), Domino (1973) and L ip p o ld  and
W ilson (1978) repo rte d  th a t fo llo w in g  admi ni s tra tio .n . of
sm a ll amounts o f n ic o tin e  by in je c t io n  o r in h a la t io n ,
tonus in  s k e le ta l muscle may be he igh tened  to a degree
when te n ta n y  is  in i t ia te d .
In te re s t in g ly ,  la rg e  amounts o f n ic o tin e  can a tte nua te
s k e le ta l muscle tens ion  (W ebster 1969 and Domino 1973) and
a lso  depress re fle x  s t im u la t io n  (S ilv e tte  et a l 1962,
W ebster 1964 and Domino 1973). In  man th is  may
lead to the fe e lin g  o f re la x a tio n  th a t many smokers
experience  (H u tch inson  and Emley 1973).
D e ibe l (1980) asserted  th a t m a te rn a l sm oking d u r in g
p re g n a n cy  may compromise u t i l iz a t io n  o f v ita m in s
and C , and a lso  c a lc iu m . I t  has not ye t been f u l l y
a sce rta in e d  w hether n ic o tin e  is  the in h ib i t in g  c u lp r i t
a lth o u g h  M itc h e ll (1980) re po rte d  th a t in  ra ts ,  n ic o tin e
m od ifie d  the ra te  o f em bryo g ro w th , c i t in g  de lay  in  tim e
o f zona p e llu c id a  loss, d e la y  in  ra te  of in n e r c e ll mass
grow th  and de la y  in  the ra te  o f c e ll p ro li fe ra t io n ,  as
evidence fo r  h is  c o n c lu s io n . A su rve y  by Ounsted (1980)
tended to c o rro b o ra te  th is  w o rk , fo r  he reported  th a t
da ta  from  a la rg e  su rve y  in d ic a te d  sm oking mothers
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gave b i r th  to s m a ll- fo r -d a te s  bab ies . Naeye (1980) and 
Low (1981) have in d ic a te d  th a t fo llo w in g  n ic o tin e  ad­
m in is tra t io n ,  u te ro p la c e n ta l p e rfu s io n  and oxygen d if fu s io n  
may be seve re ly  reduced. They hypo thes ised  th a t n ic o tin e  
may produce s im ila r  e ffec ts  on fo e ta l b lood flow  and 
p e rfu s io n . C e r ta in ly  in  ra ts ,  Bruce (1980) has dem onstra ted 
th a t  fo llo w in g  n ic o tin e  im bibem ent u te r in e  and p la c e n ta l 
b lood flo w  is  depressed. In  a d d it io n  Asmussen (1980)
re p o rte d  a decrease o f 20 pe r cent o f re s id u a l p la c e n ta l 
b lood volume a fte r  n ic o tin e  in je c t io n , moreover he demon­
s tra te d  th a t p ro lo nged  n ic o tin e  a d m in is tra tio n  was shown 
to a tte nua te  the num ber o f fo e ta l c a p i l la r ie s  in  the 
te rm in a l v i l l i .
F in a l ly ,  acco rd in g  to Beeley (1981) post pa rtum  mothers 
who consumed tw en ty  o r more c ig a re tte s  a day may s u ffe r  , 
d im in is h e d  la c ta t io n .  Beeley suggested th a t th is  may
be due to the v a s o c o n s tr ic tio n  of the mammary vesse ls, 
m edia ted by  a r is e  in ,  ca techo lam ines o r a l te rn a t iv e ly  
to the supp ress ion  o f the la c to g e n ic  hormone at the le v e l 
o f the h yp o tha lam us .
35
Summary o f N icotine  A c t iv i t y .
N ico tine  w ou ld  appear to act p re d o m in a n tly  on n ic o tin e  
recep to r s ites  in  the c e n tra l and autonom ic nervous systems. 
As these s ites  are so ex tens ive  and th e ir  ac tions  so 
d is s im ila r  i t  shou ld  not be too unexpected th a t n ic o tin e  
generates such com prehensive and d ive rse  e ffe c ts .
The p h a rm a k in e tic s  o f n ic o tin e  w ou ld  seem to be q u a n t ity
and c h ro n o lo g ic a lly  re la te d , a lth o u g h  in  an Inve rse  w ay. 
For exam ple, sm a ll c o n tro lle d  amounts o f n ic o tin e  arouse 
both  c e n tra l and autonom ic nervous systems (sym pa tho­
m im e tic ), whereas consumed in  la rg e  amounts n ic o tin e
depresses these systems (p a ra sym p a th o m im e tic ). One
e ffe c t o f s t im u la t in g  the autonom ic nervous system is  
to increase  ca techo lam ine  co n ce n tra tio n s  w h ich g ive s
ris e  to the f r ig h t ,  f ig h t  and f l ig h t  syndrom e. Tha t
is ,  to re a d y  o r set the o rgan ism  fo r  an ensu ing  c o n fro n t­
a tio n  w hether p le a s a n t, h a rm fu l o r dangerous and e ith e r  
a c tu a l o r p e rce ive d . So fo r  sm a ll doses, n ic o tin e  may
be cons idered  to be a sym pathom im etic in  th a t i t  can 
in i t ia te  s u rv iv a l m echanism s. As th is  s ta te  o f psycho -
p h y s io lo g ic a l a ro u sa l can be a tte n u a te d  b y  ra is in g  the 
p lasm a n ic o tin e  co n c e n tra tio n  le v e l the smoker has a t 
h is  l ip s  a medium by w h ich  he can m odify  boredom,
re p e t it iv e  w ork  o r und e r s t im u la t io n , o r a l te rn a t iv e ly  
a tte nua te  nervousness, a n x ie ty  o r w o rry . Tha t is ,
sm a ll c o n tro lle d  amounts o f n ic o tin e  can s tim u la te  the
bored , the w eary  o r the fa tig u e d  and la rg e  amounts 
can p a c ify  and compose the exaspera ted  o r the s tressed .
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Thus fo r  the smoker» n ic o tin e  is  a n a tu ra l and e a s ily  
p ro c u ra b le  substance , id e a l ly  su ite d  to promote psycho - 
p h y s io lo g ic a l succour and the a tta in m e n t of interna.1 
and e x te rn a l hom estatic  ha rm ony.
The l i te ra tu re  rev iew ed  in d ic a te d  th a t a lth o u g h  the o v e rt 
consequences o f n ic o tin e  a d m in is tra tion , have been e x te n s iv e ly  
in v e s tig a te d  and com m unicated, the u n d e r ly in g  mechanisms 
by  w h ich  th is  substance m an ip u la tes  tissue  are s t i l l  
la rg e ly  obscure . U n t i l  p rec ise  b iochem ica l pa thw ays
have been c le a r ly  e lu c id a te d  i t  appears n ic o tin e  must 
rem a in  the s in g u la r  u n fo rtu n a te  e n igm a tic  a lk a lo id .
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The in tro d u c tio n  o f tobacco in to  E n g la nd  p ro b a b ly  occu rred  
sometime d u r in g  the re ig n  o f E liza b e th  1, Queen of E ng land
( 1558 -  1603) and i t  is  d o u b tfu l th a t any one In d iv id u a l
can be c re d ite d  w ith  th is  ach ievem ent. The n a tiv e s
o f Cuba and the S p a n ia rd s  were a lre a d y  sm oking tobacco
a t th is  time in  the form  o f a c y lin d e r  o f ro lle d  tobacco 
leaves -  la te r  to be c a lle d  c ig a r  a f te r  c ica da  a Spanish
name fo r  an in sec t the c ig a r  resem bled. (Young 1916
and Corti, 1931)
Im p o rta tio n  o f th is  vege tab le  cou ld  the re fo re  have succeeded
the f i r s t  unsuccessfu l a ttem pt by S ir W a lle r R a le igh  to 
co lon ise  the Am ericas o r w h ich  is the most l ik e ly  i t  cou ld  
have been in tro d u c e d  to E n g la nd  by the Spanish p ris o n e rs  
ca p tu re d  d u r in g  the E n g lis h -S p a n is h  w a r o f 1588. There 
is  no evidence to suggest th a t the Queen found  the p ra c tis e  
o f sm oking d is p le a s in g  on the c o n tra ry  by the end of 
her re ig n  the h a b it  had become w e ll e s ta b lis h e d . Her
successor was however fa r  less to le ra n t to the p ra c t is e .
K ing  James 1 o f E ng land  was perhaps the g rea tes t c r i t ic
o f tobacco sm oking and  c e r ta in ly  a most in f lu e n t ia l  ro y a l 
opponent. He d iscou rsed  vehem ently to h is  co u rt on
the fou lness o f sm oking , d is a p p ro v in g  v ig o ro u s ly  to those 
he knew smoked. F a irh o lt  (1659) quotes James in  h is  
"C o u n te rb la s te  to Tobacco" in  w h ich  such ro y a l phrases
were used a s ; -  loathesome to the eye , h a te fu l to the 
nose, h a rm fu l to the b ra in e , dangerous to the lungs  
and in  the b la c k  s t in k in g  fume the re fo re  nearest resem b ling
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the h o r r ib le  S tig ia n  smoke o f the p i t  th a t is  bottom less; 
James I had p o w e rfu l v ie w s . However, as tobacco con­
sum ption in te n s if ie d  d u r in g  h is  re ig n  i t  became a p p a re n t, 
even to him th a t few of h is  sub jec ts  shared h is  o p in io n s . 
So, as a la s t  a ttem pt to cu rb  sm oking he imposed w hat 
was to be the f i r s t  o f many heavy taxes on tobacco im p o rts . 
The outcome of th is  act had l i t t l e  e ffec t on the p reva lence  
o f tobacco sm oking a lth o u g h  the d w in d lin g  ro y a l co ffe rs  
were re p le n ish e d  and sm ug g lin g  became more lu c ra t iv e  
(F a irh o lt  1859, Young 1916 and C o rti 1931).
The p reva lence  o f sm oking increased  s te a d ily ,  desp ite  
the sp o ra d ic  im p o s itio n  o f c r ip p l in g  tobacco ta xe s , u n t i l  
about the m idd le  o f the n ine teen th  c e n tu ry . Up to
th is  time smoking was w e ll n ig h  an e x c lu s iv e  male p ra c t is e ; 
the tobacco be ing  consumed m a in ly  by  p ipe  and to a 
le sse r ex ten t by  c ig a r ,  o r by  chew ing , o r in  the form  
o f s n u ff Rive 1926 and RCP 1977). However by
the m id e igh teen  hundreds  women were e xp a n d in g  th e ir  
ho rizons  and becoming novice  smokers (Lee 1976).
The c ig a re tte  o r ig in a te d  in  Spain sometime in  the la te  
seventeenth c e n tu ry  and d e r iv e d  its  name from  c ig a r i l lo  
o r l i t t le  c ig a r .  The c ig a r  emunated from  tr ib e s  in d ig enous  
to South Am erica who were su b ju g a te d  by the Spanish
d u r in g  the s ix te e n th  c e n tu ry . At th is  time the c ig a re tte  
was ro lle d  by hand by the smoker when he w ished to 
smoke (Apperson 1914 and Tobacco 1953). Apperson
(19141 suggests i l  may have been th is  inconven ience  w h ich  
d e te rre d  its  e a r ly  p o p u la r i ty  in  E n g la n d .
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A ris e  in  tobacco consum ption fo llo w in g  the in tro d u c tio n  
of m achine made c ig a re tte s , some th i r t y  yea rs  a fte r  the 
end o f the Crim ean War, (1854-1856) p o s s ib ly  re fle c te d  
the p o p u la r ity  in  E n g la nd  o f th is  form  of e a s ily  managed 
and re a d ily  sto red  consum able m erchand ise . (Todd 1957 
and Lee 1976). (G raph 1)
As the m ach ine ry  to m anu fac tu re  c ig a re tte s  developed 
o the r form s of tobacco consum ption dec lin ed  and since 
the n ine teen tw en ties  c ig a re tte s  have dom inated tobacco 
saleS' w ith  less th a n  5 per cent o f men now sm oking 
p ipes  o r c ig a rs  (Lee 1976 and OPCS 1977)» Apperson 
(1914) in  h is  s o c ia l h is to ry  of sm oking n a rra te d , "b y  
the end o f the n in e te e n th  ce n tu ry  the s n u ff-b o x  had 
v i r t u a l ly  d isa p p e a re d  and the c ig a r  and p ipe  w h ich
had d e a lt the s n u ff box its  death b low , were them selves 
rep la ced  by the m a nu fac tu re d  c ig a re t te ."
P r io r  to the f i r s t  w o rld  w a r (1914-1918) few E n g lish
women smoked and those who d id  p a lle d  to in s ig n if ic a n c e  
when com pared to men sm okers. However by  1921 women
had increased  th e ir  tobacco consum ption , almost e x c lu s iv e ly  
in  the form  of m a n u fac tu re d  c ig a re tte s  , to 13 c ig a re tte s  
pe r ye a r pe r a d u lt  fem ale (15 years  o f age +) in  the
U n ited  K ingdom ; th is  compares w ith  2 l60 m anu fac tu re d  
c ig a re tte s  per a d u lt male pe r ye a r (15 years  o f age
+) at th is  tim e.
41
(/)01-p-pQJL_OCD
(_)
"DQJL_D-P
Ü□
(4-DCO
<4-O
(/)0)
□cn
CD
0000
00
□-PO
%
%
%
%
%
%
%
%
%
%
<5>
%
E«•P•o»x c #
"0dauu3a
0p
L00Q.CL
0
e«ppaLOO)
0)0 c-• c
0 0 L-• P 0 E •  -  e % 3 30 3 (*. # 0<4- ■<*- 0 C > 0 CL CO m o d  0 P m c cd 0 Xp  ^  m X) 0 0.0 m P -IE 3 d 0 .P  3TI c a L d a p  c d i :  c > a d o)P 0 "  a c 0 OT} d 0 a  C r  dT3 E d ^ p r  X  p  p  r  aP d X  P d r  i3 d d
CP 0 i r  0 TJ 3 P 0)XdXCOD p  0 d a0 0 L P 0P > aO  ■r' T) a d  d ^  E # d E L 0 ^  0 a a d d 0 E d 0 p  0 a ■0 ’x d P x p  a £  d P (. O -i 0 0L 0 a P -X 3 > c c 3 a c rp - n - r l O O E d ï  OP *  d P 0 0 P d > P<*- . ( 4 - O O D d P O d  3 £  C O Oc d P x a  . c0 E 0 XP  0 
E - t p E ' x O C P  p a  d E d a d- I d a > ED 0 )9  d'x a ]o)i-» •-* 0 p  a
3 P 3 XXr-i a d *0 o d 0 * c X a £ ^  ^  ^  > d £p *-i p  E 0
d * 3 a  o u t )  c£ ï O O - i C C - i  P % £  0 0 0
d £  P C Tl 0)4. 0 d C £  
- r t ^ C 0 d £ 0 0  0 xx P Pa c T) c 0 P Xd - x C O O  -  0-< 0 0  fH a c x-t 
o o ^ - p o - r i o a  d 0 E r" 0 c c a a a p x x o
o o - a o o £  C £ £  d - r  X c w p H O  QJ- d 0
0 L 0d
n
Q_oL
CD
(suo;%t!W) sa^qajoGt]
42
P reced ing  the second w o rld  w a r (1939-1945) the p reva lence  
of sm oking among women rose to 500 m anu fac tu red  c ig a re tte s  
pe r a d u lt  fem ale (15 yea rs  o f age +) in  the U n ited  Kingdom 
(1939) and sm oking among men rose to 3630 m anu fac tu re d  
c ig a re tte s  pe r a d u lt  male (15 yea rs  o f age +) over the 
same p e r io d . Hence by 1939 women had in c rea sed  th e ir
tobacco consum ption by  97*7 pe r cent w h ile  men had 
in c rea sed  th e ir  consum ption by  40.5 pe r cent (Todd 1947 
and Lee 1976). D u rin g  the Second W orld War (1939-
1945) c ig a re tte  consum ption  in c rea sed , r a p id ly  among
women b u t s lo w ly  among men. Thus by  1945 c ig a re tte
consum ption among women reached 1250 m anu fac tu red  
c ig a re tte s  per a d u lt  pe r annum and among men to 4420 
pe r a d u lt  pe r annum . These f ig u re s  represented a r is e
in  consum ption o f 150 pe r cent fo r  women, b u t o n ly  17.9
pe r cent fo r  men. I t  m igh t be p ru d e n t to p o in t out
how ever, th a t da ta  co lle c te d  by  the Tobacco Research
C ounc il was based on f ig u re s  fo r  c ig a re tte  sales to the 
p u b lic  o f home m a n u fac tu re d  and im ported  c ig a re tte s . 
Sales f ig u re s  from  the Tobacco Research C ounc il fo r  the 
ye a rs  1914-1918 and 1939-1945 exc lude d u ty  free  c ig a re tte s  
w h ich  were s u p p lie d  to the U n ited  Kingdom w a r-tim e
se rv ice  p e rson ne l. T he re fo re , da ta  on c ig a re tte  con­
sum ption and p reva lence  o f sm oking , co lle c ted  by the
Tobacco Research C ounc il d u r in g  these y e a rs , p ro b a b ly  
does not re fle c t the a c tu a l num ber o f smokers nor the 
p rec ise  amount of c ig a re tte s  consumed in  the U n ited
K ingdom .
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F o llo w in g  the f i r s t  budge t p r  ceed ing W orld War tw o, 
w h ich  g re a t ly  ra is e d  the ta x  on tobacco p ro d u c ts , c ig a re tte  
consum ption by both men and women d e c lin e d . T h is
g e n e ra l dec line  con tin ue d  u n t i l  1950 when once a g a in  
c ig a re tte  consum ption began to in c rea se . Since 1950
the tren ds  in  c ig a re tte  consum ption have d iffe re d  m a rke d ly  
between men and women. (G raph 2)
Among men the g ra d u a l u p w a rd  tre n d  in  m anu fac tu red
c ig a re tte  consum ption reve rsed  in  1962 fo llo w in g  the f i r s t  
Royal College o f P h y s ic ia n s  re p o r t,  "Sm oking and H e a lth ".
The dec line  in  c ig a re tte  consum ption co n tin ued  u n t i l  
1965 when, once a g a in  sm oking in te n s if ie d .  A g ra d u a l
b u t p e rs is te n t in crease  in  c ig a re tte  consum ption among 
men reached a ze n ith  in  1970, desp ite  sm a ll re v e rs a ls  
c o in c id in g  w ith  the ra is in g  o f tobacco ta x  or w ith  the 
p u b lic a tio n s  o f w a rn in g s  o f the haza rds  o f sm oking .
By 1973, 61.5 pe r cent o f the a d u lt  male p o p u la tio n  smoked,
49.0 pe r cent of w h ich  smoked m anu fac tu re d  c ig a re tte s  
and o f th is  49.0 pe r cent of smokers, th e ir  average 
c ig a re tte  consum ption was 3980 pe r a d u lt  pe r y e a r . 
These f ig u re s  are exceeded o n ly  by those recorded  d u r in g  
the years  1939-45 and the p e r io d  1960-1961, th a t is  , p r io r  
to the commencement o f the h e a lth  haza rd  w a rn in g s  on
sm oking (Owen 1976, Lee 1976, RCP 1977 and OPCS 
1979).
Among women, over the same p e r io d , there  had been 
a g ra d u a l bu t p e rs is te n t increase  in  c ig a re tte  consum ption 
and in  the num ber o f c u r re n t smokers. Th is  tre n d
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con tin ued  unchanged desp ite  h e a lth  h a za rd  w a rn in g s  
and r ise s  in  tobacco ta x a t io n . By 1973, 43.6 pe r cent
o f the a d u lt  fem ale p o p u la tio n  were sm okers, n e a r ly  
a l l  o f them (41.0 pe r cent) smoked m anu fac tu red  c ig a re tte s  
and each a d u lt smoker smoked on an average 2540 c ig a re tte s  
pe r annum (Owen 1975, Lee 1976, RCP 1977 and OPCS
1979).
Smoking p re v a le n ce as a fu n c tio n  o f So c ia l C1 ass_.
I f  male smokers are c o rre la te d  w ith  the R e g is tra r  G e n e ra l's  
S ocia l Class ra n k in g ,  then fo r  males o f a l l  so c ia l classes 
the p reva lence  o f sm oking had d e c lin e d  s te a d ily  from
alm ost 72.0 pe r cent in  I960 to 6 l .5  per cent by 1975,
th a t is j a re d u c tio n  o f alm ost 11.0 per cen t. When
e xa m in in g  the p reva lence  of sm oking between c lasses, 
i t  was noted th a t the g re a te s t re d u c tio n  In  smoker num bers 
d e r iv e  from  the p ro fe s s io n a l occupa tion  c la s s , th a t is  
65 per cent o f s o c ia l c la s s , p ro fe s s io n a l occupa tions 
were sm oking in  I960 and  by 1975 th is  f ig u re  was 48
pe r cen t, a re d u c tio n  o f some 17.0 pe r cen t. C o nve rse ly , 
77 per cent o f members o f u n s k ille d  occupa tion  c lass  
were smokers in  I960 and by 1975 th is  f ig u re  was s t i l l  
h ig h  at 70 pe r cen t, a d rop o f o n ly  7 .0  pe r cent over
the same 15 yea rs  p e r io d .
Those classes between p ro fe s s io n a l and u n s k il le d  occupa tions 
show an in ve rse  re la t io n s h ip  to sm oking p re va le n ce , 
th a t is ,  on ascend ing  the R e g is tra r  G e n e ra l's  Socia l 
C lass scale the re  was a low  inc idence  of sm okers, whereas
descending the s o c ia l sca le the p reva lence  of sm oking 
was h ig h .
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Among women of a l l  so c ia l classes the p reva lence  of 
sm oking had increased  s l ig h t ly .  For exam ple, in  I960 42.0 pe r 
cent o f women in  a l l  s o c ia l c lasses were c u rre n t smokers 
and by 1975 43.4 pe r cent were sm oking , a lb e it ,  a sm a ll 
in c rease  (1 .4  pe r cent) bu t an inc rease  neve rthe less .
The h ig h  so c ia l p o s it io n  and low sm oking inc idence  and 
low  s o c ia l p o s it io n  and h ig h  sm oking inc ide nce  observed 
among the R e g is tra r  G e n e ra l’ s Socia l Classes fo r  men
are  s im ila r  fo r  the s o c ia l c lasses among women, bu t
w ith  two no tab le  e xcep tio n s . Among p ro fe s s io n a l women
the percen tage who were sm oking in  I960 was 44 per
cent b u t by 1975 th is  f ig u re  had fa lle n  to 30 per cen t,
a re d u c tio n  of 14.0 pe r cen t. So i f  a n y th in g , less
p ro fe s s io n a l women have reduced th e ir  sm oking h a b its  
th a n  p ro fe s s io n a l men. F u r th e r , on in sp e c tio n  43.0
p e r  cen t of u n s k i l le d  females were s m o k in g  in  I960 but 
by  1975 th is  f ig u re  had r is e n  to 48.0 pe r cen t. Hence 
whereas males in  the u n s k il le d  occupa tion  c lass  had 
decreased the num bers o f c u rre n t sm okers, females of 
the same c lass  had in c rea sed  th e ir  num bers , (Todd
1957, Owen 1976, Lee 1976, RCP 1977 and OPCS 1979).
A 1980 s tu d y  in  the U n ited  Kingdom (OPCS M onito r 80/1)
suggested th a t the num bers of c u rre n t smokers both male
and fem ale were d e c re a s in g . There were a p p ro x im a te ly
18 m ill io n  c u rre n t smokers in  the U n ited  Kingdom.
Approximately 42 per cent o f the adult male population and 37 per 
cent o f the female population smoked manufactured c ig a re tte s .
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Thus since 1975 p reva lence  o f sm oking among
men of a l l  so c ia l c lasses had fa lle n  by a fu r th e r  19.5 
p e r cen t, th a t is ,  from  61.5 per cent in  1975 to 42.0 
pe r cent by  1980. Among women o f a l l  so c ia l c lasses
the num ber o f c u r re n t smokers had dropped from  43.4 
pe r cent to 37 pe r cen t, a re d u c tio n  o f o n ly  6 .4  pe r 
cent (OPCS 1979, OPCS 1981/1982).
A lth ough  sm oking by  both men and women of a l l  socio­
economic classes had d e c lin e d , the decrease had s t i l l  
been most p ronounced among the p ro fe s s io n a l occupa tions 
and less pronounced amongst the u n s k il le d  occupa tions .
For exam ple, among p ro fe s s io n a l men there  had been
a co ns is te n t decrease in  sm oking p re va le n ce , th a t is ,  
in  1975 48 pe r cent were smokers b u t by  1981 th is  f ig u re
had fa lle n  to 25 pe r cen t. Among p ro fe s s io n a l women
over the same p e rio d  the decrease was less m arked w ith
30.0 p e r cent sm oking in  1975 and 23 p e r cent sm oking 
in  1981 (OPCS 1979, OPCS 1981/1982). So fo r  the p ro ­
fe s s io n a l c la s s , a t le a s t,  the percen tage o f bo th  male 
and fem ale smokers was s im ila r .
In  c o n tra s t,  a lth o u g h  the re  had been a dec line  in  the 
num bers o f both  male and female smokers in  the u n s k il le d  
o c c u p a tio n a l c la ss , the percen tage  o f males sm oking in  
1984 was 36.0 pe r cent and the percen tage o f females 
was 32.0 pe r cen t. Tha t is  between 1980 and 1984
there  was a d e c lin e  o f 4 .0  pe r cent in  the num bers of 
males and 5 .0 per cent in  the num ber o f female smokers
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(OPCS 1979, OPCS 1981/1982, OPCS 1985 and GHS 85/2). At th is  
p o in t i t  m igh t be advan tageous to b r ie f ly  s c ru tin iz e
the in c e n tiv e  fo r  the de c lin e  in  sm oking p reva lence  and 
in  the demand and conse quen tly  the d im in ish e d  a v a i la b i l i t y  
o f h ig h  n ic o tin e  y ie ld  c ig a re tte s .
Chjm ges lB___Smoking___B_e]^ayiour_F o llowin g He a lth __Educa_tJ.on
P r io r  to 1959 much was know n conce rn ing  the o ve rt psycho - 
p h y s io lo g ic a l e ffec ts  in  man and la b o ra to ry  an im a ls
fo llo w in g  the in h a la t io n  o f tobacco smoke, bu t a lth o u g h  
the dangers were suspected, l i t t l e  research  had been 
conducted to e lu c id a te  poss ib le  covert haza rds  associa ted
w ith  sm oking (RCP 1962 and RCP 1971).
In  o rd e r to re c t i fy  th is  s itu a t io n  the Royal College o f
P h y s ic ia n s  (RCP) set u p , d u r in g  1959? a committee to in v e s t­
ig a te  the question  o f sm oking and a tm ospheric  p o llu t io n
in  re la t io n  to the inc ide nce  o f carc inom a o f the lu n g . 
The sequel to the f in d in g s  o f the committee was a
p u b lic a t io n  e n t it le d ,  "Sm oking and H ealth  " (RCP 1962 
and RCP 1971). The re p o rt im p lie d  th a t re la t io n s h ip s
had emerged between tobacco sm oking , le v e ls  o f e n v iro n ­
m enta l p o llu t io n  and lu n g  cance r. The o ffe n s ive  substance 
w h ich  in i t ia te d  th is  p a th o lo g y  was not id e n t if ie d ,  a lth o u g h
a te n ta t iv e  hypo the s is  suggested n ic o tin e  m igh t be the
c u lp r i t  (RCP 1962).
The im pact o f th is  re p o rt on p u b lic  awareness was a p p ra ise d  
in  1964 when a su rve y  conducted under the ausp ices
of the M in is try  o f H ea lth  in d ic a te d  th a t the m a jo r ity  
o f smokers acknow ledged th a t sm oking cou ld  be d e tr im e n ta l 
to h e a lth  (Tobacco A d v is o ry  C ounc il 1964 and RCP 1971)*
The m a jo r ity  o f s tud ies  c a r r ie d  out d u r in g  the e a r ly  
ye a rs  o f tobacco resea rch  had fa ile d  to in c lu d e  the 
q u a n tit ie s  o f n ic o tin e  d e liv e re d  to the sub jec t per c ig a re t te /  
p ipe  d u r in g  a s tu d y . On c o n s id e ra tio n  th is  was p o s s ib ly  
because at th a t tim e the v a lu e  o f n ic o tin e  d e liv e ry  pe r 
c ig a re tte  pe r b ra n d  was la rg e ly  unknow n.
In  o rd e r to p a r t ia l ly  r e c t i fy  th is  s itu a t io n  the Consumers 
A ssoc ia tion  funded  a s tu d y  to a s c e rta in  n ic o tin e  y ie ld s  
fo r  a l im ite d  num ber o f fa v o u r ite  b ra n d  c ig a re tte s . 
The re s u lts  o f th is  s tu d y  were announced d u r in g  September 
1971 (Consumers A sso c ia tio n  1971). In  the same y e a r 
the Royal College o f P h y s ic ia n s  p u b lis h e d  th e ir  second 
re p o r t,  "Sm oking and H ea lth  Now". In  th is  re p o rt i t  
was s ta ted  th a t c ig a re tte  sm oking was " as im p o rta n t a 
cause o f dea th  as were the g re a t ep idem ic diseases th a t 
a ffe c ted  p re v io u s  g e n e ra tio n s  in  th is  c o u n try " . M oreover, 
the re p o rt in tim a te d  th a t  a substance o r substances, 
o the r th a n  n ic o tin e , was respon s ib le  fo r  the serious h e a lth  
damage occasioned by sm oking ; one m a te r ia l im p lic a te d  
was the ta r  in  the tobacco smoke (RCP 1971). F o llo w in g  
th is  p u b lic a t io n ,  the tobacco m an u fa c tu re rs  v o lu n ta r i ly  
consented to p r in t  a h e a lth  haza rd  w a rn in g  on the side 
o f each c ig a re tte  package produced fo r  the U n ited Kingdom 
m arke t (RCP 1971 and Tobacco Research C ouncil 1972).
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By 1973 tab les  of t a r  and n ico t ine  d e l iv e r ie s  fo r  a l l  
b rands  of m anu fac tu red  c ig a re t te s  were p u b l is h e d  on 
the recommendations of a Department of Health  and Socia l 
S ecurity  jo in t  committee o f doctors and rep resen ta t ives  
of the Tobacco in d u s t r y  (The Cohen Committee).
In  an e f fo r t  to d issem inate  these f ig u re s  n a t io nw ide  the 
Health Education  C ounc il (HEC) embarked on an ene rge tic  
p u b l i c i t y  cam pa ign . Associated w i th  th is  cam paign
the HEC in s t i tu te d  a d r iv e ,  in i t ia t e d  in  1959 by the 
Royal College of P h y s ic ia n s ,  to adv ise  the p u b l ic  of 
a p robab le  re la t io n s h ip  between smoking and serious 
i l l - h e a l t h  - A lso, as tobacco ta rs  were
now be lieved  to c o ns t i tu te  the more nox ious of the sub­
stances d e l iv e re d  to the smoker, the HEC gave these 
m a te r ia ls  much adverse p u b l i c i t y  (HEC 1974 and RCP
1977).
S h o rt ly  a f te r  th is  cam pa ign  and fo l lo w in g  a vast number 
of a r t ic le s  and poster p u b l ic a t io n s  p ro c la im in g  the dangers 
of smoking, p a r t i c u la r l y  the dangers of tobacco ta rs ,  
the sales of m idd le  to h ig h  ta r  content c ig a re tte s  (23.0-
28.0 mg of t a r  c ig a re t te  ) and h igh  ta r  content c ig a re t te s  
(>29.0 mg of t a r  c ig a re t te  “ 1 ) dec l ined  d r a s t ic a l l y .
Coupled w i th  th is  dec l ine  sales of low t a r ,  (0-10.0 mg 
c ig a re t te  ) low to m idd le  ta r  (11.0 -  l6 .0  mg c ig a re t te  
~^) and m idd le  ta r  (17.0 -  22.0 mg c ig a re t te   ^ ) c ig a re tte s  
inc reased  d ra m a t ic a l ly  (E xpe rt  Group 1973, Lee 1976,
RCP 1977 and Cappel 1978) - In te re s t in g ly ,  there  is 
a h ig h  degree of c o r re la t io n  between n ico t ine  content
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and ta r  y ie ld  per c ig a re tte . Consequently smoking a c ig a re tte  w ith  a 
low ta r  d e live ry  was accompanied by a correspondingly low n ico tine  
d e live ry . The average c ig a re tte  consumed during 1965 had an average 
ta r  and n ico tin e  content o f 31.4mg and 2.08mg re sp ec tive ly , by 1975 
these fig u res  had dim inished to  13.5mg and 0.73mg, representing a 
decrease in  ta r  and n ico tin e  d e live ry  per average c ig a re tte  o f 57.0 
per cent and 65.0 per cent respective ly  (Lee 1976, RCP 1977 and OPCS 
1977).
Data ind ica ted  th a t a marked decrease in  smoking prevalence was 
observed fo llo w in g  reports which re la ted  health r is ks  to smoking (RCP 
1971, RCP 1977 and OPCS 1977). Many studies have demonstrated th a t 
health warnings issued by medical and other recognised organisations 
may not only have discouraged many would be smokers, th a t is ,  those 
in d iv id u a ls  who may have acquired the hab it but fo r  the health 
warnings, but they may also have dissuaded many current smokers from 
smoking; although these warnings were less e ffe c tua l on the smoking 
behaviour o f habitual and heavy smokers (RCP 1962, RCP 1971, Cappel 
1978 and ASH 1980).
Concerningly, although the number o f smokers in  the general population 
was progressive ly d e c lin in g , c ig a re tte  consumption was s t i l l  
maintained at a leve l higher than an tic ipa ted  (ASH 1980). For 
example, although the fig u re s  fo r  1975 ind ica ted  th a t about 132,600 
m ill io n  manufactured c ig a re tte s  were consumed in  th a t year, (Lee
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1976, OPCS 1977 and Cappel 1978) in  comparison the 
a n n u a l consumption of m anu fac tu red  c ig a re tte s  fo r  1980 
was 124,000 m i l l io n  (OPCS 1981/1982 and Ashton and 
Stepney 1982), Th is  represents  on ly  6.5 pe r cent reduc t io n  
in  the number of c ig a re t te s  consumed. D u r ing  1975
a p p ro x im a te ly  21.9 m i l l io n  in d iv id u a ls  were c u r re n t ly  
smoking in  the Un ited  Kingdom (Lee 1976, OPCS 1977 
and Cappel 1978). By 1980 th is  f ig u re  had dec lined
to about 18.0 m i l l io n  (OPCS 1981 and 1982 and Ashton 
and Stepney 1982). Hence, w h i le  the p reva lence  of smoking 
in  the Un ited Kingdom had reduced by a p p ro x im a te ly  
18 per cent, the number of c ig a re tte s  consumed had ,
as a l re a d y  s ta ted , d im in ish e d  by o n ly  about 6.5 per 
cent.
Th is  s i tu a t io n  may be e x p la in e d  in  p a r t  by assuming 
c u r re n t  smokers are smoking more, because p resum ab ly
the n ic o t in e  d e l iv e ry  of low y ie ld  c ig a re t te s  is  in adequa te  
fo r  the smokers needs ( Is a a c  and Rand 1972, F r iedm an
et a l  1974, Rand 1976, Fagerstrom  and Bates 1981 and 
Epste in  et a l  1982); in  p a r t  because a la rg e  number of 
n o n -h a b i tu a l  and l i g h t  smokers, ra te d  by  most su rveys  
as c u r re n t  smokers, had d iscon t inu ed  the h a b i t  and the 
r e la t iv e ly  sm all number of c ig a re tte s  consumed by these 
smokers d id  not re f le c t  the r e la t iv e ly  la rg e  number of 
smokers of th is  type  who stopped smoking (RCP 1971, 
Cappel 1978, ASH; 1980 and OPCS 1982) and in  p a r t
because a l tho ugh  a la rg e  number of c ig a re t te s  are consumed 
by c h i ld re n  each y e a r ,  these c h i ld re n  were not in c lu d e d
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in  gene ra l su rveys  because they were under the age
of 16 (Cappel, 1978, ASH 1980, L i l t  1981 and Rogers 
1981).
D is tu rb in g ly  Powell (1980) , • L f t t  (1981), Rogers (1981)
and ASH (1980) have demonstrated th a t  of those c h i ld re n
who smoke, g i r l s  form the la rg e s t  g roup . Moreover, 
whereas boys were show ing marked and cons is ten t dec line  
in  both the numbers who smoked and the number of 
c ig a re tte s  consumed, g i r l s  were smoking more and more 
were sm oking. In  a d d i t io n  there  were in d ic a t io n s  th a t
teenage females were s ta r t in g  to smoke e a r l ie r  than  teenage 
males (Powell 1980). C o rro b o ra t in g  these f ig u re s ,  Rogers 
(1981) repo r ted  th a t  a la rg e  p ro p o r t io n  of 11-13 ye a r  
o ld  g i r l s  cons idered themselves to be r e g u la r  smokers,
and when he in te rv ie w e d  21 yea r  o ld  women smokers,
37.0 per cent adm it ted  they a cqu ired  the h a b i t  before 
they  were 13 years  o ld .  Both Rogers (1981) and L i t t
(1981) have reported  th a t  33.0 per cent o f 16 yea r  o ld
female smokers, in  t h e i r  s tud ies , smoked up to 10 c ig a re tte s  
a d a y .
Studies by Powell (1980), L i t t  (1981) and Chassin (1981) 
in d ic a te d  th a t  almost 80.0 pe r cent of c h i ld re n  who beg in  
to smoke on a re g u la r  bas is  con tinued  to smoke, and 
smoke h e a v i ly ,  as a d u lts .  Consequently young women
were now smoking more c ig a re t te s ,  more were smoking 
and many a cq u ire d  the h a b i t  at an e a r ly  age. Moreover,
the above s tud ies  suggested th a t  females were b e g in n in g  
to smoke at p ro g re s s iv e ly  younger ages. Rogers (1981) 
has c ited  cases of g i r l s  who have been smoking r e g u la r ly
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s in ce  th e  ag e  o f 5*
Recent s tud ies  (OPCS 1980, 1982 and 1984) have reported
th a t  there  was now v e ry  l i t t l e  d i f fe rence  between the
p ro p o rt io n s  o f young men and young women smokers.
However, a l th o u g h  the t re n d  in  smoking p reva lence  by
both sexes is  s low ly  d e c l in in g ,  p ro g re s s iv e ly  more men 
th a n  women are becoming ex-smokers (OPCS 1980 and 
OPCS 1984). I f  t h is  tendency continues i t  seems l i k e l y
th a t  women w i l l  surpass men in  the number of c u r re n t  
smokers in  the Un ited Kingdom sometime d u r in g  the next
two decades. (Chart 2)
Concern ing as th is  p re d ic t io n  may appea r,  p a r t i c u la r l y  
d u r in g  an era of good h e a lth  awareness, a so lu t ion  may 
be reached i f  the ra t io n a ls  fo r  why women smoke are
exam ined.
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The Rational fo r  N icotine Consumption Among Women.
The L i te ra tu re  suggests th a t  women. smoke fo r  reasons 
wh ich  d i f f e r  g re a t ly  from those fac to rs  wh ich  occasion 
men to smoke (U.S. Department of H e a lth ,  Education  and 
W elfare (U.S.D. HEW) 1964, 1966 and 1970, F r i th  1971b
I k a rd  and Tomkins 1973 and Russell et a l  1974)»
For example, F r i th  (1971b) designed a qu e s t io n n a ire  to
assess the s tre n g th  of the des ire  to smoke in  twenty two 
h y p o th e t ic a l  s i tu a t io n s .  Twelve questions in v o lv e d
h ig h  a rousa l p red icam ents  devised to educe em otiona l
a n x ie ty  and dem anding m enta l a c t i v i t y .  The re m a in in g
ten questions were in tended  to in i t ia t e  low a rousa l con­
d i t io n s ,  th a t  is ,  they  were designed to examine reac t ions  
to boredom, r e la x a t io n ,  r e p e t i t iv e  tasks and p h y s ic a l  
fa t ig u e .  Data from th is  s tudy  led F r i th  to conclude
th a t  men experienced a g re a te r  des ire  to smoke in  
co n d it io n s  induced  by  boredom and t iredne ss  (low a ro u sa l 
s i tu a t io n s )  w h i le  women were more l i k e l y  to smoke in  
a n x ie ty  laden p red icam ents  (h ig h  a rousa l s i tu a t io n s ) .  
Fo l low in g  the w ork  of F r i t h ,  Russell et a l  (1974) developed 
a t h i r t y  fou r  item q u e s t io n n a ire  cove r ing  a b road  v a r ie ty  
o f smoking m otives. The que s t io n n a ire  was adm in is te red
to 175 male and female smokers. Six p r im a ry  fac to rs
were id e n t i f ie d  of w h ich  two d is p la y e d  gender v a r ia t io n ,  
tha t is ,  men ra te d  s ig n i f i c a n t l y  h ig h e r  on what Russell
et a l  termed sensorimotor sm oking , fo r  example , smoking
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to overcome w eariness , du l ln ess  and ted ium  and s ig n i f i c a n t l y  
lower on seda tive  sm oking , fo r  example? m it ig a t in g  per iods  
of menta l tens ion  and a n x ie ty .  Women however scored
s ig n i f i c a n t l y  lower on sensorimotor smoking (low a ro u sa l 
s i tu a t io n s )  and s ig n i f i c a n t l y  h ig h e r  on seda tive  smoking 
(h ig h  a rousa l s i tu a t io n s ) .  Thus Russell et a l ' s  work
co rro b o ra ted  th a t  o f F r i t h  (1971) in  id e n t i f y in g  a ro u s a l-  
n o n -a ro u s a l s i tu a t io n a l  gender v a r ia t io n s .
F u r th e r ,  I k a r d  and Tomkins (1973) dem onstrated th a t
women smoke d u r in g  s i tu a t io n s  of "n e g a t iv e  e f fe c t" .
Negative effect smoking may be descr ibed  as smoking 
w h ich  acts to a ttenua te  d isag reeab le  sensa tions, e i th e r  
p h y s ic a l  o r  p s y c h o lo g ic a l .  For example, smoking to
d im in is h  the fe e l in g  of g r ieva nce  fo l lo w in g  an in d e fe n s ib le  
accusa tion , or fo l lo w in g  re je c t io n  by peer o r  soc ia l groups 
or s im p ly  smoking to re l ie v e  the y e a rn in g  fo r  a c ig a re t te .
In  c o n tra s t ,  "p o s i t iv e  e f fe c t"  smoking embraces the in c i te ­
ment of g r a t i f y in g  sensa tions . For exam ple , smoking
by  the cu r iou s  because of the a t te n t io n  or the excitement 
i t  may arouse. T h e ir  s tudy  consis ted of p resen t ing
two c ine f i lm s  to a m ixed sample of smokers. One f i lm  
was a s la p -s t ic k  comedy ( in tended  to evoke p o s i t iv e  
e ffec ts )  and the o the r  was a documentary wh ich  presented
e x p l ic i t  naz i a t ro c i t ie s  ( in tended  to e l i c i t  neg a tive  effects). 
Fo l low in g  obse rva tions  of the sub jects  by the researchers ,
data  in d ic a te d  th a t  73 per cent of the female sample 
d is p la y e d  u n iq u e ly  ne g a t ive  effect sm oking , whereas
o n ly  36 per cent o f the male sample demonstrated th is
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e ffec t.  Those s tud ies  a tte m p t in g  to a p p ra ise  p o s i t iv e
effect smoking have been unab le  to a s ce r ta in  any s ig n i f ic a n t  
d if fe rences  between the two sexes (U.S.DHEW 1964, 1966
and 1970 and I k a r d  and Tomkins 1973) • However these
s tud ies  d id  suppo rt  the hypo thes is  th a t  women smokers 
were more l i k e l y  to smoke in  o rde r  to p a l l ia te  tens ion  
and a n x ie ty  and th a t  men were more l i k e l y  to smoke 
in  an endeavour to m o l l i f y  boredom and ted ium . Moreover, 
both men and women smokers were l i k e l y  to smoke to 
evoke or enhance p le a s a n t  sensations (p o s it iv e  effect 
sm ok in g ) •
The proportion o f smokers who are females
is  g r a d u a l ly  r i s in g  as new genera tions  of women, p a r t ­
i c u la r l y  young women en te r the la b o u r  f o r c e .  (RCP 1971, 
Lee 1976 and OPCS 1979 and 1981 )Changes in  female smoking
h a b its  appeared to m ir ro r  s h i f ts  in  soc ia l a t t i tu d e s  and 
b e h a v io u r  and more im p o r ta n t ly  in  the changes of sex-
ro les .  C u r re n t ly  , women contend fo r  employment and
soc ia l s ta tus  on terms commensurable w i th  those of men. 
However ro le  e q u a l i ty  in  employment as w e l l  as soc ia l 
e q u a l i ty  is  o ften  accompanied by tensions and an x ie t ie s  
because pressures from male r i v a l s  and male employers 
and from female r i v a l s  is  in tense . Frieze et a l (1978)
in t im a te d  tha t  women have to e x h ib i t  "male l i k e "  
c h a ra c te r is t ic s  in  o rd e r  to s u rv iv e  in  th e i r  jobs. They 
fe l t ,  and th e ir  s tudy  in d ic a te d  tha t females face ve ry  
re a l  sexua l d is c r im in a t io n  when th e ir  work is  e v a lu a te d .
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Thus the soc ia l and c u l t u r a l  ro les  o f females and th e i r  
occup a t iona l c h a ra c te r is t ic  requ irem en ts  are i n v a r i a b l y  
in  c o n f l ic t  (se x -ro le  c o n f l i c t ) ,  D icken and Bryson (1978) 
reported  a h ig h  degree of power fa n ta s ie s  among w o rk in g  
women who smoke. This w ork  may be seen to co rrobo ra te
th a t  of F ishe r (1976) who dem onstrated th a t  female smokers 
in  g e n e ra l,  tend to be p reoccup ied  w i th  though ts  of co n tro l 
and d is t r ib u t io n  of power. He in t im a te d  th a t  smoking
is used by women as a defence a g a in s t  sensations of
in f e r io r i t y  ^weakness and of be ing  powerless.
Recent s tud ies  in d ic a te d  th a t  many young women a cq u ire d  
the h a b it  of smoking w h i le  in  th e ir  e a r ly  teens (Powell 
1980, Rogers. 1981, Chassin  1981 and OPCS 1981/1982) 
and there were in d ic a t io n s  th a t  smoking among these 
young women resu lted  from e a r ly  classroom sex-ro le  c o n f l ic ts  
(Powell,  1980 and Chassin 1981). In  school the young
p u p i l  receives in s t ru c t io n  in  o rde r  to a cqu ire  male t r a i t s  
so th a t  she may compete and s u rv iv e  in  fu tu re  male
o r ie n ta te d  employment. I f  she is  unab le  to comprehend
the necessary sub jec ts  -  she deems h e rs e l f  a f a i l u r e .  
I f  she comprehends the sub jects  and her female peers
do not, they c lass  her as boy ish  or even m an ly ,  and
i f  she unde rs tands  the sub jec ts  too w e l l ,  the males id e n t i f y  
her as a th re a t .  Whatever the outcome she experiences
sex ro le  c o n f l ic t .
U n fo r tu n a te ly  the ra te  at wh ich  women consume tobacco
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appears to re la te  s t ro n g ly  to the age at wh ich  they
commenced sm oking . Young smokers s ta r t in g  the h a b it
in  t h e i r  e a r ly  teens appeared to become more h a b i tu a l  
and ded ica ted  smokers, smoking more than  those women 
who a c q u ire d  the h a b i t  la te r  in  l i f e  (RCP 1971 , Lee
1976, Rogers 1981 and L i t t  1981), Moreover, these young 
women are smoking more th a n  the o ld e r  women they  are
re p la c in g  and who were on ly  l i g h t  smokers (Powell 
1980, Rogers 1981 and Chass in  1981).
The l i t e r a tu r e  p re d ic ts  th a t  fo r  sometime, at le as t,  p ro ­
g re s s iv e ly  more women w i l l  become ded ica ted  smokers. 
Moreover, a c q u is i t io n  of the h a b i t  in  th e i r  e a r ly  teens 
proceeds o ther attempts to cope w ith  th e i r  g row ing  soc ia l 
and o ccu p a t io n a l gender d is p a r i t ie s .
Reports suggest th a t  a s trong  re la t io n s h ip  ex is ts  between 
smoking and an in b a la n c e  between perce ived  demand 
and her pe rcep tion  o f her a b i l i t y  to meet th a t  demand 
(Cox and Mackay 1976)? th a t  is ,  there is a s trong  c o r re la t io n  
between smoking and her i n a b i l i t y  to cope, or more
s u c c in c t ly  , smoking and stress are p o w e r fu l ly  re la te d .
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Stress
The uniqueness of a l i v i n g  organ ism  l ie s  in  i ts  a b i l i t y  
to fu n c t io n  as an open thermodynamic system, th a t  is ,  
i t  acqu ires  energy from the env ironm ent w i th  w h ich  to 
fash ion  o rde r  from d is o rd e r  (to reduce e n t ro p y ) .  Some
of i ts  a cq u ire d  energy is  expended in  m a in ta in in g  a
constant in te r n a l  env ironm ent wh ich  cush ions the organ ism  
from u n a n t ic ip a te d  adverse or even fa v o u ra b le  e x te rn a l  
in f lu e n c e s .  When t r i v i a l  b u t  b r ie f  ectogenic changes
lake  p lace  the o rgan ism  can n o rm a lly  p reserve  in te r n a l  
constancy at the cost of ene rgy e x p e n d itu re .  I f ,  however, 
env iro nm en ta l f lu c tu a tio n s  are p ro longed , a l tho ugh  not
n e ce ssa r i ly  ponderous, or i f  o f short d u ra t io n  bu t  m ass ive , 
energy reserves may r a p id ly  decrease and the o rg a n is m 's  
a llogen ic  c o n tro l may d im in is h  or even f a i l .  When
e nv iro nm en ta l p ressures are excessive, energy reserves 
may be inadequate  to m a in ta in  system in te g r i t y .  The
s i tu a t io n  may be re cove ra b le ,  however, i f  the pressures 
a p p l ie d  to the o rgan ism  are a tte nua ted ,  removed or i f  
the organ ism  has s u f f ic ie n t  energy reserves to enable 
a d a p t ion  to take  p lace  d u r in g  the pe r io d  of cha l le nge . 
F a i lu re  to m a in ta in  the system leads the organ ism  p ro ­
g re s s iv e ly  from he a lth  to i l ln e s s ,  and i f  the pressures
rem ain in t r a c ta b le ,  to d e a th .  That is ,  a re ve rs ion  to 
d is o rd e r .
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I t  was the n ine teen th  c e n tu ry  French p h y s io lo g is t ,  C laude 
B e rna rd  (1813-1878) famous fo r  h is  research  on the pancreas
and fo r  h is  d isco ve ry  of the vasomotor system, who
developed the theory  th a t  a l l  ce l ls  and t issues of the 
body s t r iv e  to ach ieve a cons tan t in te r n a l  env ironm ent,  
(m i l ie u  in té r ie u r )  In  a le c tu re  at the Sorbonne, in
P a r is ,  in  1857, he s ta ted  " A l l  the v i t a l  mechanisms, 
however v a r ie d  they  may be, have a lw ays  bu t one end, 
th a t  o f p re s e rv in g  the cons tancy  o f the cond it ion s  of
l i f e  in  the m il ie u  in té r ie u r .  " He also acknow ledged
th a t  to a t ta in  in te r n a l  cons tancy  a g a in s t  adverse e x te rn a l  
e n v iro n m en ta l (m i l ie u  e x té r ie u r )  cond it ions  in te r n a l  energy 
must be expended. M oreover, once ach ieved , in te r n a l
constancy p e rm it te d  re la t iv e  independence from e x te rn a l  
s u r ro u n d in g s  (Wood 1970, Passmore 1976 and Preston 
et a l  1981). In  1929, Cannon, an American p h y s io lo g is t  
dev ised  the term 'hom eostas is ' to descr ibe , more s u c c in c t ly ,  
" those p h y s io lo g ic a l  reac t ion s  wh ich  tend to res to re  the 
in te r n a l  env ironm ent to a s teady or re s t in g  state " (Cannon 
1927; 1929 and 1931; Wood 1970, Passmore 1976, Cummings
and Cooper 1979 and Preston et a l  1981).
The fa c to rs  w h ich  are  kep t constant in  homeostatic r e g u la t ­
ion in c lu d e ,  the osmotic p ressu re  of so lu tes, the hydrogen
ion c o n c e n tra t io n ,  the tem pera tu re  of the l i q u id  env ironm ent,  
the c once n tra t io n  of in d iv i d u a l  substances, fo r  exa m p le , 
g lucose, an ions and ca t io n s  ; d isso lved  gases and p ro te in  
c o n c e n tra t io n ,  fo r  example , hormones (Wood 1970, Passmore 
1976. and Irv in e  e t al 1976), The p rec ise  re la t io n s h ip s
between these fac to rs  d ic ta te  th a t  e q u i l ib r iu m  is m a in ta in e d
6?
in  a m u lt id y n a m ic  w a y . Thus any u n i fa c to r  change
media ted by a s t im u lus  w i l l  be proceeded by m u lt ifa c to r ia l 
changes and the cove r t  a n d /o r  ove r t  sequelae w i l l  p ro b a b ly  
be m u l t iv a r ia b le .  B r ie f ly ?  any s t im u lus  wh ich  tends
to m od ify  the homeostatis of the organ ism  can be termed 
a s t re s s o r . .
Sad ly  the words s tresso r and stress have become ana logous. 
The form er shou ld  be used to descr ibe s i tu a t io n s  th a t
make demands on the p h y s io lo g ic a l  and p s y c h o lo g ic a l
resources of the in d iv i d u a l ;  the la te r  shou ld  re fe r  to 
an in d i v i d u a l ' s  response. A lthough  not synonymous
they  are t re a te d  as such by  both researcher and p u b l ic  
a l ik e .  Confusion a r ises  between the agent ( th a t  wh ich
causes the s tress) and the response ( th a t  ac t ion  taken
by the body to oppose the a g e n t) .  The ro les of agent
and response depend c r i t i c a l l y  on the in d iv id u a ls  in te r ­
p re ta t io n  of the s i tu a t io n .
To add to th is  con fus ion  there  ex is ts  a s u r fe i t  o f in te re la te d  
and synonymous te rm in o lo g y  em brac ing  the whole sphere
of stress resea rch . Cofer and Appley (1964) noted th a t
th is  s u rp lu s  occu rred  d u r in g  the e a r ly  n ineteen s ix t ie s  
when the area of s tress research was e x pa nd ing  and 
encompassing such research  f ie ld s  as a n x ie ty ,  tens ion ,
nervousness, c o n f l ic t  and app rehens ion ; areas wh ich  
had h i th e r  - lo been sub jec ts  in  th e i r  own r ig h t .  As
each research  team was in co rp o ra te d  in to  stress research , 
new or e x is t in g  d e f in i t io n s  of stress were in tro d u ce d
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which  most c lose ly  app rox im a ted  to the researchers o r ig in a l
w o rk .  The re s u l t  was an abundance of te rm ino logy
bu t la c k in g  s ta n d a rd is a t io n .  However th is  chaos was
s t i l l  In  the fu tu re  when p ioneer Hans Selye took h is
f i r s t  steps tow ard  stress research .
F re q u e n t ly  re fe r re d  to as the 'F a th e r  of Stress Research' 
Hans Selye descr ibed  as e a r ly  as 1936 dem onstrab le  t issue 
damage in  la b o ra to ry  an im a ls  fo l lo w in g  p ro longed p h y s io ­
lo g ic a l  cha llenges  ( u s u a l ly  in  the form of hot or co ld
ambient a i r  s t im u l i )  (Selye 1936),
His f in d in g s  led  him to de fine  stress as a non spec if ic  
p h y s io lo g ic a l  response of the body to any demand made
upon i t .  Th is  d ire c te d  Selye to cons ider a f ix e d
assoc ia t ion  between response based and p h y s io lo g ic a l  
models of stress and to presen t th ree  precepts in to  h is  
hypo thes is .  F i r s t ,  he be l ie ved  th a t  the p h y s io lo g ic a l
response to stress was u n re la te d  e i th e r  to the n a tu re  
of the s tressor or to the species in  w h ich  i t  was p rovoked . 
Thus h is  'response syndrome ' ,  as he termed th is  gene ra l
de fens ive response mechanism, was nonspec if ic  and was 
in h e re n t ly  the same fo r  a l l  o rgan ism s. Second, Selye
dem onstrated th a t  fo l lo w in g  p ro longed or c o n t in u a l  in te r ­
m it ten t  cha llenges  the defens ive mechanism e x h ib i te d  
three recogn isab le  stages. These stages represented
h is  'G enera l A d ap t ion  Syndrome ' (GAS). D u r in g  the
f i r s t  s tage, ' the  a la rm  re a c t io n ' , the body dem onstrated 
c h a ra c te r is t ic s  cons is ten t w i th  exposure to s tresso rs . 
D u r ing  th is  p e r io d  the le v e l o f res is tance  is  d im in is h e d .  
I f  the s tressor is s u f f i c ie n t ly  d is tre s s in g  the résistance-
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may dec line  s t i l l  f u r th e r  and death may re s u l t .  The
second stage, th a t  o f a d a p t io n  fo llow ed i f  pe rs is te n t  
bu t a t te nua ted  exposure to the s tressor was cons is ten t 
w i th  a d a p t io n .  Those somatic c h a ra c te r is t ic s  d is t in c t iv e
of the a la rm  re a c t io n  d im in ish e d  and were superceded 
by  m o d if ica t ions  w h ich  d is t in g u is h e d  the organ ism s ad a p t io n  
to the s i tu a t io n .  A t ta inm en t of the ' ada p tion  s tage '
con fe rred  on the o rgan ism  a res is tance  to the s tressor 
w e l l  above no rm a l.  F o l lo w in g  p ro longed  exposure by
the s tresso r,  to w h ich  the organ ism  had adap ted , the 
essen tia l ene rgy a v a i la b le  fo r  a d a p t ion  may become ex­
hausted and co l lapse  may occu r.  Th is  is  the t h i r d
or 'e x h a u s t io n ' s ta g e '.  D u r in g  th is  stage the expressions
of the a la rm  re a c t io n  are e x h ib i te d  as the organ ism  
d ies . Se lye 's  t h i r d  hypo thes is  states th a t  de fens ive
adap tions  i f  p e rs is te n t ly  assa i le d  may induce i l ln e s s ;  
c re a t in g  what Selye has termed the 'd iseases of a d a p t io n  ' 
(Selye 1956 and Selye 1974). By 1976, Selye and h is
co lleagues had rede f ined  the term " stress to mean 'a n
organ ism s response to an e x te rn a l  th re a t  or pathogen ' 
(Selye 1983). Th is  concept is  s t i l l  w id e ly  used today
in  the f ie ld s  of medic ine and end oc r ino logy .
Another method of d e f in in g  s tress , and one used f re q u e n t ly  
a l tho ug h  n o t  u n iv e r s a l ly  by p sycho log is ts ,  has been 
suggested by G r in k le r  and Spiegel (1945) and Gdx (1975).
in  t h is  r e p re s e n ta t io n ,  s tress is p e rc e iv e d  in  terms of 
Hooke's Law of E la s t ic i t y .  This la w ,  fo rm u la ted  by
p h y s ic is t  and m a them a tic ian  Robert Hooke (1635-1703),
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States ‘' th e  s t ra in  on a m a te r ia l  is  p ro p o r t io n a l  to the 
stress a p p l ie d  to i t  and p ro v id in g  the b u i l t - i n  res is tance  
(e la s t ic  l im i t )  is  not exceeded when the stress is w i th d ra w n  
the m a te r ia l  w i l l  re v e r t  to i ts  o r ig in a l  c o n d it io n  " (Nelkon 
and P a rke r  1970 9 Abbott 1967 and Goodman and Payne
1979). The eng in e e r in g  model of s tress im p l ies  th a t
an organ ism  can to le ra te  e nv iro nm en ta l changes, p ro v id in g  
the b u i l t - i n  l im i ts  of i ts  res is tance  are not exceeded, 
moreover removal o f the e x te rn a l  s t im u lus  re tu rn s  the 
o rgan ism  to no rm a l.  I n te re s t in g ly  th is  model also embraces 
the theory  th a t  in a te  or a c t iv e ly  a cq u ire d  res is tance ,
l ik e  tha t of the in h e re n t ly  s tronge r and be tte r  designed
s t ru c tu re ,  w i l l  pe rm it  the organ ism  to a t ta in  a ra is e d  
res is tance , thus cope b e t te r  a g a in s t  env ironm en ta l fo rces.
F u r th e r  p a r a l le ls  may be d raw n  us ing  two fea tu res  wh ich  
Hooke observed d u r in g  h is  research . The f i r s t  descr ibed  
a 'y ie ld  p o in t ' ,  where the stress h a v in g  exceeded the 
b u i l t - i n  l im i t  caused r a p id  s t ra in  fo r  s ig n i f i c a n t l y  less 
stress . Hav ing  a t ta in e d  the y ie ld  p o in t  the stress
must be r a p id ly  removed o therw ise  the m a te r ia l  is  perm­
a n e n t ly  damaged (the b re a k in g  p o in t ) .  H av ing  experienced 
the y ie ld  p o in t  the Law of E la s t ic i t y  no longe r a pp lies  
un less the m a te r ia l  is re tu rn e d  to i ts  o r ig in a l  state 
by  trea tm ent. F a i lu re  to t re a t ,  w i l l  press the m a te r ia l
p ro g re s s iv e ly  c loser to i ts  b re a k in g  p o in t  w i th  each 
s ig n i f ic a n t  s tress w h ich  fo l lo w s .  The ana log ies  between
the c h a ra c te r is t ic s  of in o rg a n ic  m a te r ia ls  and l i v in g
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organ ism s w h i le  unde r stress are rem a rkab le  and many
of these fea tu res  have been descr ibed com prehens ive ly  
by  Selye (1936), G r in k le r  and Spiegel (1945), B rady
(1958), Krause (1961), V iso tsky  et a l  (1961), Rotter (1966),
Weiss (1968), A v e r i l l  (1973), Lazarus (1978) and Cox 
(1975). These researchers  have descr ibed  in  th e i r  own
in d iv id u a l  and c h a ra c te r is t ic  s ty les  th e ir  obse rva tions
of la b o ra to ry  an im a ls  un d e rgo in g  s tress . They have
reported  a b ru p t  dec l ine  in  p s y c h o p h y s io lo g ic a l res is tance  
(the a tta inm en t of the y ie ld  p o in t )  and s h o r t ly  a f te r
f a i l u r e  to attempt in  any way to oppose the a p p l ie d
stress (the b re a k in g  p o in t ) .  A y ie ld  p o in t  'm a te r ia l '
can be res to red  to i ts  o r ig in a l  c o n d it io n  by trea tm en t,
p s y c h o p h y s io lo g ic a l th e ra p y  of an ove r-s tressed , near
to b re a k in g  p o in t  o rg a n is m / in d iv id u a l  is  synonymous.
U n fo r tu n a te ly  's t re s s '  de f ined  in  terms of s t im u lus-response
or eng in e e r in g  based models does ve ry  l i t t l e  to account 
fo r  the reasons why in d iv id u a ls  respond so d i f fe r e n t ly
to the same s t im u lus  o r  why the same in d iv id u a l  responds
so d i f f e r e n t ly  i f  the s t im u lus  is  a p p l ie d  at ano ther t im e. 
To e x p la in  these anomalies researchers  w o rk in g  in  many
d is ip l in e s  have expended much energy and research  t im e.
McGrath (1970), E nd le r  (1973), S p ie lbe rge r et a l (1976),
Kobasa et a l  (1979) , Crump (1979) and Jenkins (1979)
have dem onstrated th a t  in  man stress can be induced
by su b jec t ive  a n d /o r  o b je c t ive  s tresso rs . T he ir  separa te
s tud ies show th a t  i f  the in d iv i d u a l  be l ieved  the app ro ach in g  
stressor to be u n p le a s a n t ,  h a rm fu l or dangerous he wou ld
experience a stress re a c t io n ,  even though the p o te n t ia l
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stressor rem a ined s im p ly  s u b je c t iv e .  The w ork  of these
researchers , a l tho ugh  dem ons tra t ing  two e lementa l s tressor 
sources does l i t t l e  to e x p la in  why p o te n t ia l  s t re s s fu l
s i tu a t io n s  are pe rce ived  as s t re s s fu l by  some in d iv id u a ls  
bu t  no n s tress fu l by o the rs .
In  an endeavour to e lu c id a te  th is  enigma Janis (1958), 
Weiss ( 1968), Cooper and M a rs h a l l  (1975), Cox (1975), 
Corson and Corson (1979), Payne (1980) and S tua r t  and 
Brown (1981) repo r ted  th a t  g e n e ra l ly  an in d iv id u a l  copes 
b e t te r  and feels less th rea tened  i f  the s tressor is  f a m i l ia r .  
However they dem onstra ted th a t  the i n i t i a l  experience 
w i th  the s tressor must n e ce s s a r i ly  be successfu l.  F a i lu re  
to cope at the e a r l ie r  encounter may he igh ten  the pe rcep tion  
o f stress and exacerba te  the sensations of impotence. 
Weiss ( 1968) ,  Welford (1973), Cooper and M a rs h a l l  (1975) 
and  Veno and Dav idson (1978) suggested th a t  cop ing  
mechanisms can a lso be enhanced i f  the i n d iv i d u a l ' s  
m o t iv a t io n  to overcome a cha l le nge  is  p o w e r fu l.  C le a r ly  
am b it io n  p rope ls  the in d iv i d u a l  tow ards h is  goa l so d is ­
re g a rd in g  the nox ious in f luence s  and d im in is h in g  th e i r  
im portance  and hence the effects of both o b je c t ive  and 
s u b je c t ive  s tress .
Stress may a lso be lessened i f  the in d iv id u a l  be lieves 
he can co n tro l the s i tu a t io n ,
L iv e ra n t  and Scodel ( I9 6 0 ) ,  James (1965), James el a l 
( 1965) , Rotter ( 1966) and Le fcou r l (1966 and 1974) have
dem onstrated th a t  in d iv id u a ls  who have b e l ie f  in  th e ir
68
own a b i l i t y  o r  s k i l l  to determ ine the outcome of a s i tu a t io n  
d id  not pe rce ive  the e f fo r t  to be p a r t i c u la r l y  s t re s s fu l .  
C onverse ly  those in d iv id u a ls  who fe l t  unab le  to c o n tro l  
the outcome of a s i tu a t io n  pe rce ived  the c ircum stances 
to be s t re s s fu l .  Le fcou r t  (1974) c la im ed th a t  the degree 
of c o n tro l  exe rted  by an in d iv id u a l  over the s i tu a t io n  
is  in v e rs e ly  re la te d  to how s t re s s fu l he perce ives the 
s i tu a t io n  to be. Hence, i f  the locus of c o n t ro l  is  in te r n a l ,  
th a t  is ,  'a n  outcome of ones own a c t io n s ' and the re fo re  
under pe rsona l c o n t ro l ,  the in d iv id u a l  perce ives the
s i tu a t io n  to be less s t re s s fu l .  I f  the locus of co n tro l
in  e x te rn a l ,  th a t  is ,  'no t re la te d  to ones own ac t io n s ' 
and the re fo re  beyond p e rson a l c o n tro l  the in d iv id u a l  
perce ives the s i tu a t io n  to be more s t re s s fu l .
Work c a r r ie d  out by  Dohrenwend (1973) and Rahe (1974 
and 1978) dem onstra ted th a t  the effects of s tressors ex­
per ienced  by in d iv id u a ls  were enhanced by l i f e  events . 
T h e ir  s tud ies  show th a t  l i f e  experiences, fo r  example  ^
the death  of a close r e la t iv e ,  d ivo rce  or even chastisement 
by  a co l league , fo l lo w in g ,  o r  conve rse ly  p reced ing  a 
pe rce ived  or an a c tu a l  s tresso r would he igh ten  the d is tre s s .
I t  was H ink le  (1973) however who suggested th a t  o n ly  
m ajor l i f e  events fo r  exam ple, dea th , d ivo rce ,  soc ia l 
re je c t io n ,  e tc . ,  are po tent enough to in i t i a t e  s u f f ic ie n t  
s tress to mediate i l l  h e a l th .  He e x p la in e d  th a t  stress
was p ro b a b ly  experienced  because of the d is ru p t io n  of 
f a m i l ia r  soc ia l r e la t io n s h ip s  and a c t i v i t y  p a t te rn s .
B r ie f ly ,  stress fo l lo w in g  m ajor l i f e  events is in i t ia t e d  
m a in ly  by d is tu r b in g  the d a i ly  h a b i t .  Kap lan  (1979)
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however be l ie ved  th a t  any l i f e  event, whether m ajor 
or m inor (descr ibed  by Kanner et a l (1981) as d a i ly
hasse ls) has a d e t r im e n ta l  effect on the a b i l i t y  of the 
in d iv id u a l  to cope w i th  a d d i t io n a l  s tresso rs . In  a d d it io n  
to those fac to rs  b r ie f l y  desc r ibed , Eysenck (1969),
S p ie lbe rge r (1976) and (1980), O' F ly n n  and Comisky (1979), 
Loo (1979) and Chesney and Rosenman (1980) in d ic a te d
th a t  cop ing  responses to a stressor a lso depended on 
both in a te  and w hat K o rch in  and Ruff (1964), Levine 
(1970) and (1975) and Laza rus  (1966) descr ibed  as a cqu ired  
p e rs o n a l i ty -  impressed by en v iro n m e n ta l factors'.'
Work by  C a t te l l  and Scheier (1961), S p ie lbe rge r  (1966, 
1970, 1971 and 1980), L e v i t t  (1967) and Loo (1979) led
to the development o f a q ue s t ionna ire  (S ta te -T ra i i  A n x ie ty  
In v e n to ry )  w h ich  cou ld  a p p ra is e  measurements of a n x ie ty .  
With th is  in s trum en t they have de fined  a n x ie ty  in  terms
of a t ra n s ie n t  em otiona l sta te  (A-State) and in  terms 
of a r e la t iv e ly  s tab le  p e rs o n a l i ty  t r a i t  (A -T ra i t )  (here 
a n x ie ty  is  synonymous w i th  s tress ) .  I n d iv id u a ls  who
score low on the a n x ie ty  t r a i t  scale ( low A t r a i t  types) 
en joy a r e la t iv e ly  low le v e l of basa l a n x ie ty ,  hence 
a s tressor is  l i k e l y  to c rea te  an a n x ie ty  state of d im in ish ed  
e le v a t io n .  H igh a n x ie ty  t r a i t  in d iv id u a ls  (h ig h  A t r a i t
types) however, are l i k e l y  to experience a g re a te r  a n x ie ty  
s ta te  e le v a t io n ,  in  response to the same s tresso r,  because 
th e i r  e x is t in g  b asa l le v e l  of a n x ie ty  is  h ig h e r  than  
those of the low A t r a i t  types .
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The l i t e r a tu r e  demonstrates the d i f f i c u l t y  of d e f in in g  
and q u a n t i f y in g  stress because each in d iv id u a l  responds 
so d i f f e r e n t ly  to the s tressors in  h is  env ironm ent.  
His response depends on h is  b a ckg ro u n d , educa tion , 
p e rs o n a l i ty ,  m o tiv a t io n  and h is  pe rcep tion  o f the s i tu a t io n  
wh ich  in  tu rn  enables him to develop cop ing  and a d a p t ive  
mechanisms. Moreover, the task  is  made more u n -
accomodating because of the e x is t in g  s u r fe i t  of in te r ­
re la ted  and synonymous te rm ino logy  wh ich  embraces the
whole area of stress resea rch . For exam ple, a n x ie ty ,
tens ion , app rehens ion , nervousness, s t r a in ,  fe a r  and 
concern cou ld  e q u a l ly  be a p p l ie d  to the d e s c r ip t io n  of 
s tress as e lu c id a te d  by many researchers (K e l ly  1955, 
Jan is . 1958, S p ie lbe rge r ,  1966 & 1970, Welford 1973, Selye
1974 and Cox and Mackay 1976).
The d e f in i t io n  of s tress employed by the researchers
in  th is  s tudy  was descr ibed  by S p ie lbe rge r  et a l  (1980) 
from nove l concepts based on m echan ica l systems c o n tro l 
by Weiner (1964), Ashby (1966) and Buck ley  (1967), tha t
is ,  "s t re ss  is a p syc h o b io t ic  process g e n e ra l ly  in i t ia t e d  
by  a s t im u lus  or s i tu a t io n  th a t  is  p o te n t ia l ly  dangerous 
or h a rm fu l " .  Th is  s tu dy  has m od if ied  S p ie lbe rge r el
a ls  o r ig in a l  idea and s ta tes , "s tre ss  is a psycho b io t ic  
process in i t ia t e d  by a s tresso r wh ich  is perce ived  as,
nor a c tu a l ly  is ,  u n p le a s a n t ,  h a rm fu l or d an ge rous .
Stress has been a constant e v o lu t io n a ry  companion to
homosapien and as Selye asserts , i t  is an u n d e r ly in g
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response of the body . Th is  would  suggest we have
developed the way we are today because the e n v iro n ­
m enta l s tressors o f the pas t have fash ioned  ou r p h y s io ­
lo g ic a l  substance and formed ou r p s y c h o lo g ic a l conceptions. 
As homosapiens have s u rv iv e d  and have g re a t ly  developed 
i t  fo l low s  th a t  not a l l  s tressors are h a rm fu l  some may 
be p o s i t iv e ly  b e n e f ic ia l .  Indeed a l though  k is s in g ,
la u g h in g ,  re c e iv in g  g i f t s ,  etc, m ir ro r  the effects produced 
on body systems by  h a rm fu l ,  dangerous and unp lea san t 
s tressors they  are not cons idered  s t re s s fu l .  There must
be there fo re  an optimum le v e l of stress re conc i lab le  w i th  
h e a l th .
In  an endeavour to i l l u s t r a te  th is  p o in t  Cox (1982) des­
c r ib e d  W elford ' s (1973) schematic model of stress in  terms 
of an in v e r te d  U g ra p h  (F ig u re  5 ). The g raph  demon­
s t ra te d  th a t  soc ia l o r  w o rk  performance is c lose ly  re la te d  
to the ex ten t to w h ich  demands are made on the in d iv id u a l .  
Consequently  poor perform ance can emanate i f  the demands 
on the in d iv id u a l  are e i th e r  in s u f f ic ie n t  or excessive. 
While the best perfo rm ance can be accomplished i f  the 
demands are optimum; th a t  is ,  maximum e f f ic ie n c y  can 
be a t ta in e d  when the demands are most fa v o u ra b le  fo r  
th a t  in d iv i d u a l ,  Hawkins et a l (1982) have m od if ied
W elford ' s model in  o rde r  lo a p p ly  the concept to stress
and stressors (F ig u re  7 ). The g ra p h  in d ica tes  tha t
severe stress may be su ffe red  by an in d iv id u a l  whose
soc ia l or w o rk in g  co n d it io n s  are under s t im u la  t in g  or
over s t im u la t in g .  For example y an in d iv id u a l  can be
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W Q l f o r d ' s  P Q p f ormancG and  Demand C u r v e
Maximum E ff ic ie n c y
QJ
Üc□
ELO(-(-LQJ0_
Optimal
Suboptimal Supraoptimal
Demand
Figure: 6 Suggested Relationship between Performance and Demand
Stress is  experienced whenever there is  a departure from 
optimum conditions of demand.
Welford intimated th a t submaximal performance can in c ite  
stress because of too high or too low a level o f demand.
That is : both over or under stim u la tion  can provoke stress.
Welford. A. I .  (1973) Performance and Demand. Ergonomics 16:567
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Under stressed
Optimal s tre s s
Excess s tre s s
Under s tim u la tio n CONTINUUM OF EXPERIENCE Over s t im u la t io n
F ig u r e :  7 . H a w k in 's  S c h e m a tic  M odel o f  S t r e s s .
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stressed e q u a l ly  by  boredom and re p e t i t io n  as by  ove r­
w h e lm in g ly  s t re s s fu l s i tu a t io n s .  H a w k in 's  model, l i k e
th a t  of W e lfo rd 's ,  dem onstrated th a t  the le ve l of s tress 
experienced is  m in im a l when the s tressors are optimum, 
th a t  is ,  moderate stress is  d e s ira b le  in  o rd e r  to a l le v ia te  
s tress . I n te re s t in g ly ,  the po in ts  on the abscissa shou ld
neve r,  in  the l i v i n g  i n d i v i d u a l ,  in te rsec t  the zero of 
the Y -a x is ,  fo r  as Selye has in t im a te d  -  complete freedom
from stress is  dea th .
I n t r i g u i n g l y , a sm a ll q u a n t i t y  of n ic o t in e ,  when consumed,
acts l i k e  a p o w e r fu l sympathomimetic agen t, th a t  is  » a 
sm a ll amount o f n ic o t in e  in i t ia te s  a stress re a c t io n .
C onverse ly  la rg e  q u a n t i t ie s  of n ico t ine  when consumed
behave l ik e  a potent parasym pathom im etic , th a t  is  , la rg e  
amounts of n ic o t in e  d im in is h  stress re a c t io n s .  Con­
sequen t ly  a s k i l le d  smoker can enhance the sympathomimetic
component when bored , when p e r fo rm in g  re p e t i t iv e  tasks  
o r  when understimulated and a ttenua te  psycho b io t ic  stress 
when overw orked  or o v e rs t im u la te d .
B r ie f ly ,  a s k i l le d  smoker can preserve  an optimum stress
le v e l  by  c o n t ro l l in g  the amount of n ico t in e  im b ibed , 
thus a l le v ia t in g  stress w h ich  o therw ise  cou ld  re s u l t  from 
e i th e r  over or under s t im u la t io n .
A lthough  stress has been homosapiens constant p r im o rd i a l 
companion i t  is th is  gen e ra t ion  more than  any o ther 
th a t  appears to have su f fe red  most of a l l  from th is  phenomenon*
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A t ta in e d  soc ia l c la s s i f ic a t io n  and in d iv i d u a l  achievement 
are today  less re la te d  to genetic  in h e r i ta n c e  and more 
to monetary and m a te r ia l  a c q u is i t io n .  The custom ary
manner of o b ta in in g  a ff luence  is  th ro u g h  employment. 
As soc ia l and c u l t u r a l  p o s i t io n  is  pe rce ived  by soc ie ty  
in  gen e ra l to be c lose ly  l in k e d  to s a la ry  and w o rk  g rade , 
the in d iv id u a l  is compelled to in te n s i fy  p r o d u c t i v i t y ,  
c r e a t iv i t y  and a l le g ia n c e  in  o rde r  to be re im bursed  by 
h ig h  rem unera t ion  and p o s i t io n .  In  th is  fa sh io n  the
m in o r i ty  ascend to pos it ions  h ig h  on the soc ia l and c u l t u r a l  
scales. A lthough  a la rg e  proportion of in d iv id u a ls
are m otiva ted  tow ards  the a t ta inm en t of l i f e  expectanc ies , 
(Rotte r 1966) u n h a p p i ly  fo r  the less capab le  and less 
e n te rp r is in g ,  the f ie rc e  com petit ion  and the u rgen t necess ity  
to p reserve  h ig h  soc ia l and w o rk in g  s tanda rds  re s u l t  
in  ye t ano the r tw e n t ie th  c e n tu ry  ke y -w o rd  - o ccup a t iona l 
s tress.
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9SSu p a t i ona l Stress
U n t i l  q u i te  re c e n t ly  the o n ly  w e l l  documented job re la te d  
h e a lth  haza rds  from w h ich  employees su ffe red  were t y p ic a l l y  
p h y s ic a l ,  fo r  example : ca rbonm onox ide , le a d ,  m ercu ry ,
s u lp h id e s ,  no ise, hea t, etc. These can g e n e ra l ly  be
measured in  u n i ts  th a t  p e rm it  the id e n t i f ic a t io n  of dose 
response re la t io n s h ip s  and the es tab lishm en t of s tanda rds  
(M a rgo l is  e t al 1974) .
However, over the pas t  yea rs  many s tud ies  and in  p a r t i ­
c u la r  those of Dougherty  et a l  1965, Dougherty  (1967),
Kahn and Quinn (1970), Ferguson (1972, 1973a & 1973b
Cobb and Rose (1973), M a rg o lis  el a l  (1974), Reuven and 
Laza rus  (1975) and Gumming and Cooper (1979) have demon­
s t ra te d  and descr ibed  a more subtle  o ccup a t iona l hea lth
h a za rd .
Subtle since i t  embraces in  a m u lt id yn a m ic  way ■ p h y s io ­
lo g ic a l ,  p s y c h o lo g ic a l ,  in te rp e rs o n a l and s o c io c u l tu ra l  
re la t io n s h ip s  encountered by  in d iv id u a ls  a t th e i r  p lace
of w ork  (Jenkins 1979)' Termed o ccup a t iona l stress
th is  m u l t id is c ip l in a r y  sub jec t has been recognised by
many researchers  as a re a l  causa l fa c to r  in  many common 
diseases, such as h y p e rte n s io n ,  co rona ry  h e a r t ,  p e r ip h e ra l  
v a s c u la r ,  d iabetes and p ep t ic  u lc e ra t io n .  (Dougherty  
1967, Kahn and Quinn 1970; Cobb and Rose 1973 and
M a rg o lis  el a l  1974) For example, Dougherty  (1967)
demonstrated th a t  a i r  t r a f f i c  c o n t ro l le rs  su ffe red  n e a r ly
fo u r  times the ra te  of h ype rtens ion  and tw ice the ra te
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of pep tic  u lc e ra t io n  and d iabetes m e ll l tu s  than  a com­
p a ra b le  g roup of w o rke rs .  F u r th e r ,  Kahn and Quinn
( 1970) were ab le  to show th a t  in  expe r im e n ta l c o n d it io n s ,  
sub jects  e xp e r ie n c in g  extremes of occup a t iona l stress 
e x h ib i te d  p s y c h o p h y s io lo g ic a l a n x ie ty  b e h a v io u rs .  Cooper 
and Payne (1978) have suggested th a t  i f  p sych o p h y s io lo g ic a l 
stress media ted by  work  is  p ro longed hea lth  d iso rd e rs
termed ' symptoms of o ccup a t iona l i l l  he a lth  ' r a p id ly
fo l lo w s .
From a p r a c t ic a l  v iew  p o in t  know ing a p a r t i c u la r  job 
is  s t re s s fu l is not n e ce ssa r i ly  use fu l.  More re le v a n t
is the id e n t i f ic a t io n  o f those aspects of stress th a t  t rave rse  
job c la s s i f ic a t io n .  The question of concern is what
causes o c cu p a t io n a l stress? To f i l e r ' s  suggestions (1970)
are concen tra ted  on the r a p id  changes of modern society 
w hile others be lieve  ro le  c o n f l ic t  to be a m ajor fa c to r  
(Lev ine  and Scott 1970 and P e a r l in  1967). U n fo r tu n a te ly
the many s tud ies w h ich  have been und e rtake n  can be 
c r i t ic iz e d  lo r  th e i r  f a i l u r e  to dea l com prehens ive ly  w i th
the in te ra c t iv e  n a tu re  of occup a t iona l s tress , th a t  is
the f a i lu r e  to look d y a m ic a l ly  at the many s im ultaneous 
s t re sso rs .
Cooper and M a rs h a l l  (1976) have made im p o r ta n t  advances 
in  the m u lt id im e n s io n a l approach to o ccup a t iona l s tress. 
They descr ibed  seven s ig n i f ic a n t  groups of fac to rs  as
sources of s tress . B e g inn ing  w i th  those in t r in s i c  to
the employee. That is ,  the w o rk e r 's  m o tiva t io n s ,  p e rso n a l­
i t y  c h a ra c te r is t ic s  th a t  make him more or less amenable
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to stressors a n d  h is  a b i l i t y  to cope w i th  c h a n g e s
Thus an i n d i v i d u a l ’ s response to an occup a t iona l s tressor 
depends on l i f e  even ts , expectanc ies and m o tiva t ions  
(Holmes and Rahe 1967, The o re l l  and Rahe 1969, Dohrenwend 
and Dohrenwend, 1973, A n tonvsky  1973, Goldberg and 
Comstock 1976 and Rahe 1978)? p e rs o n a l i ty  (Eysenck
1952, F inn  et a l 1969; Welford 1974; S ch a l l in g .  1975 
and Eysenck 1983) and h is  percep tion  of the job (Lazarus , 
1966, House., 1974, Kobasa and Maddi 1976 and Lazarus  
and L a u n ie r  1978).
Accord ing  to Jenkins (1979) ego s t re n g th ,  problem s o lv in g
a b i l i t i e s ,  f l e x i b i l i t y  and s o c ia l s k i l l s  must a lso be in c lu d e d  
in  o rde r  to p ro v id e  a more complete e x p la n a t io n  of i n d iv i d ­
u a l  responses and cop ing  mechanisms d u r in g  s tressor
c h a l le n g e .  In  a d d i t io n  males and females may d isce rn
s im i la r  s tressors as be ing  p s y c h o p h y s io lo g ic a l ly  • and 
s o c ia l ly  d i f fe re n t  (Selye 1974b and Chesney and Rosenmann
1980)» Moreover, K ra i  (1973) and Selye (1974a have
s u b s ta n t ia l  evidence to demonstrate th a t  cop ing  and a d a p t iv e  
a b i l i t i e s  d im in is h  w i th  age. Accord ing to Selye those
in d iv id u a ls  who have s u rv iv e d  to o ld  age in  good hea lth  
u s u a l ly  m a in ta in  a r e la t iv e ly  in ta c t  p i tu i ta r y - a d r e n o  
mechanism, a l though  the energy reserved fo r  cop ing  w i th  
s tressor cha l lenge  is e x te n s iv e ly  c u r ta i le d .  Consequently 
occu p a t io n a l s tress is  less l i k e l y  to be to le ra te d  by 
the o lde r  employee.
Other fac to rs  wh ich  have been documented as o c cup a t ion a l 
stressors are those in h e re n t  to the jo b .  These in c lu d e
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poor p h y s ic a l  w o rk in g  c o n d it io n s ,  s h i f tw o rk  and work 
ove r load  and work u n d e r lo a d .  French and Cap lan  (1972)
define  work ove r load  as be ing  e i th e r  q u a n tita tiv e ^  th a t  
is ,  h a v in g  too much to do o r q u a l i t a t iv e ,  th a t  is ,  be ing  
too d i f f i c u l t .  C e r ta in  b e h a v io u ra l  p a t te rn s  have been
associa ted w i th  job o ve r lo a d .  For e x a m p l e t h e  French
and C ap lan  s tudy  in d ic a te d  a re la t io n s h ip  between 
q u a n t i ta t iv e  ove r lo ad  and c ig a re t te  sm oking . M a rg o lis
et a l  (1974) w h i ls t  d e f in in g  job ove r lo ad  as "too much 
to do or work  tasks  th a t  are too d i f f i c u l t  to p e r fo rm ,"  
found job  ove r lo ad  was associa ted  w i th  escap is t d r in k in g ;  
u n h a p p i l y  t h e y  f a i l e d  t o  i n c lu d e  i n  t h e i r  q u e s t i o n ­
n a i r e  a s e c t i o n  on c i g a r e t t e  sm ok ing  r e l a t e d  t o  
o c c u p a t i o n a l  s t r e s s .  In  a d d i  t i  on , F e r g u s o n  ( 1 9 7 3 b ]
was a b l e  t o  d e m o n s t r a t e  q u a l i t a t i v e  o v e r l o a d  i n  
h i s  s tu d y  o f  A u s t r a l i a n  t e l e g r a p h i s t s .  H i s  f i n d i n g s  
i n d i c a t e d  t h a t  s t r e s s e s  a r i s i n g  f r o m  a h i g h l y  
s k i l l e d ,  r e p e t i t i v e  t a s k  w h ic h  demanded i n t e n s e  
c o n c e n t r a t i o n ,  am id  n o i s e  and o t h e r  d i s t r a c t i o n s  
l e d  t o  e x c e s s i v e  s t r e s s .  F e rg u s o n  fo u n d  h i s  sam ple  
t o  be u n d u ly  v u n e r a b le  t o  in s o m n ia ,  h e a d a c h e ,  speech 
i m p e d i m e n t s ,  i n d i g e s t i o n ,  p e p t i c  u l c e r a t i o n ,  h y p e r ­
t e n s i o n ,  h e a r t  a t t a c k s  and s t r o k e s .  E x c e s s i v e
s i c k n e s s  a b s e n t e e i s m  was seen as an e a r l y  i n d i c a t i o n  
o f  m e n ta l  d i s t u r b a n c e .  S t r i k i n g l y ,  e s c a p i s t  sm ok ing  
a n d / o r  d r i n k i n g  c o r r e l a t e d  w e l l  w i t h  j o b  o v e r l o a d .
J ob underload i s a s s o c i a t e d  w i t h  r e p e t i t i v e ,  r o u t i n e ,  
b o r i n g  and u n d e r s t i m u l a t i n g  w o rk  e n v i r o n m e n t s
(Cox 1980).  D e s c r i b e d  by  M a r g o l i s  et  a l  ( 1 97 4 )  as 
u n d e r-u tiliz a tio n  t h e y  see t h i s  as t o o  l i t t l e
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to  do or work tasks tha t are too easy and f a i l  to tap the 
in d iv id u a l 's  c a p a b i l i t ie s .
Job underload has long been associated w ith i l l - h e a l t h .  As 
early  as the nineteen fo r t ie s  Bashford (1940) considered 
monotony as the major cause o f neurotic absenteeism. Later 
Fraser (1947) also reported an association between neurosis and 
monotonous work task. Unfortunately, except by deta iled  study, 
stress states as a consequence o f job overload is  d i f f i c u l t  to 
d i f fe re n t ia te  from those o f job underload.
An in d iv id u a l 's  ro le  in  an organisation can also induce 
occupational s tress. Cited as major stress inducers are ro le  
ambiguity, ro le  c o n f l ic t ,  s ta f f  and equipment l i a b i l i t y  and the 
degree in which an ind iv idua l is  consulted when decisions on 
work p o lic ie s  are made, Davidson and Cooper (1981) concluded 
tha t a person's ro le  at work was one o f the p r inc ipa l causes o f 
occupational s tress. They intimated tha t ro le  ambiguity, tha t
is ,  lack o f c la r i t y  about ones job and ro le  c o n f l ic t ,  fo r
example, c o n f l ic t in g  job demands were two agents which induced
considerable stress. In te re s t in g ly  French and Caplan (1972),
Shirom et al (1973) and Beehr e t al (1976) were able to
demonstrate tha t organizational stressors stemming from ro le  
ambiguity and ro le  c o n f l ic t  could in c i te  such stress re la ted 
i l lnesses as cardiovascular and peripheral vascular disease. 
Cooper and Marshall (1975) reported tha t occupations, such as 
adm in is tra tive , c le r ic a l  and professional are most l i k e ly  to  
experience ro le  ambiguity and ro le  c o n f l ic t  and are there fore  
more l i k e ly  to su ffe r from a r te r ia l  disease than other types o f 
worker.
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For many w o rke rs , p a r t ic u la r ly  those w e ll q u a li f ie d  and
management o r ie n ta te d , ca ree r developm ent is  a m a jo r 
source o f p o te n t ia l o c c u p a tio n a l s tress . Cooper and
M a rs h a ll (1975) re la te d  how stress can re s u lt  from  the 
im pact o f over p rom o tion . For exam ple, a re c e n tly
prom oted employee may respond to advancem ent by d evo ting  
lo n g e r hours to w o rk . T h is  in  tu rn  may lead  to fu r th e r  
prom otion  w h ich  may e l ic i t  from  the employee s t i l l  lo n g e r
w o rk in g  hou rs . The re s u lt  o f th is  p rom o tiona l s p ira l
may p re c ip ita te  m enta l and p h y s ic a l e xh a u s tio n .
Otway.' cind M isenta (1980) p o s tu la te d  th a t increases in
s a la ry  w h ich  u s u a lly  accom pany prom otion m igh t re s u lt
in  personne l c o n tin u in g  in  jobs w h ich  a lth o u g h  no lo n g e r
y ie ld in g  job  s a t is fa c t io n  they cannot a ffo rd  to le ave .
C o nve rse ly , under p rom otion  may le ad  to f ru s tra te d
induce
am b itions  and impeded job  expe c ta tio ns  w h ich  m ay/ d is ­
s a t is fa c t io n  o r s ta tu s  incongruence  and e ve n tu a l job
in s e c u r ity  (D avidson and Cooper 1981).
Harmony among employees have been shown to be an
e s s e n tia l component fo r  am icab le  w o rk in g  Conditions , 
Unharm onious s ta ff  re la t io n s h ip s  are  serious sources 
o f o c cu p a tio n a l s tress .
W hile u n p ro d u c tiv e  re la t io n s h ip s  w ith  em ployer, co lleagues
and su b o rd in a te s  may p re c ip ita te  d i f f ic u l t ie s  in  d e le g a tin g  
re s p o n s ib il it ie s ,  w h ich  may le ad  to ro le  a m b ig u ity  and 
consequen tly  low  job  s a t is fa c t io n , s trong  w o rk  and so c ia l 
suppo rt from  em ployer and co lleagues d im in is h  job  stress 
and lead  to e leva ted  job  s a t is fa c t io n  (Cooper and M a rs h a ll
82
1975, Cooper and Payne 1980, Cox 1980, Payne 1980 
and D avidson and Cooper 1981).
M ere ly be ing  p a r t  o f an o rg a n is a t io n  seems to  be a source 
o f s tress fo r  many people p a r t ic u la r ly  i f  they fee l th e ir  
b e h a v io u r o r o p in io n s  are severe ly  re s tr ic te d  or not 
cons ide red . Lack o f p a r t ic ip a t io n  in  dec is ion  m ak ing
processes, la c k  o f e ffe c tiv e  c o n s u lta tio n  and o ffic e  p o lit ic s  
have a l l  been c ite d  as p o te n t ia l sources o f s tress . French 
and C ap lan  (1972), Ferguson (1973a) M a rg o lis  et a l (1974) , 
Cooper and M a rs h a ll (1975), and Veno and D avidson (1978) 
have dem onstra ted th a t g re a te r w o rke r p a r t ic ip a t io n  lead
to im proved pe rfo rm ance , low er s ta ff  tu rn o v e r  and low er 
le v e ls  o f p h y s ic a l and m enta l i l ln e s s ; th is  in c lu d e d  such 
stress re la te d  b e h a v io u rs  as escap is t d r in k in g  and heavy 
sm oking .
In  th e ir  conc lus ion  Cooper and M a rs h a ll (1975) proposed 
th a t s tress may a lso  be experienced  at the in te r fa c e
between the o rg a n is a t io n  and the o u ts id e . C o n flic ts
may re s u lt  between w ork and fa m ily ,  w ith  s tresso rs at 
w o rk  a ffe c tin g  fa m ily  l i fe  and v ice  ve rsa , one o ften
e x a c e rb a tin g  the o th e r thus  c re a tin g  d iv id e d  lo y a lt ie s .
Associa ted w ith  those s tresso rs  a lre a d y  d iscussed are 
those in v o lv in g  a c tu a l p h y s ic a l danger to the' in d iv id u a l ,
fo r  in s ta n ce , in  such cases as s o ld ie rs , po licem en, firem e n , 
m inew orkers and p i lo ts ,  e tc , (Kasl 1983 and D avidson 
and Veno 1980) , A cco rd ing  to D avidson and Veno (1980), 
re s u lts  from th e ir  s tu d y  in to  stress and the po licem an
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in d ic a te d  th a t the h ig h e s t degree o f s tress expe rienced  
by the in d iv id u a l was due to the u n c e r ta in ty  o f the
p h y s ic a l in c id e n t.  T h is  form  of s tress may be sub­
s ta n t ia l ly  re lie v e d , how ever, i f  the in d iv id u a l fee ls  
ade q u a te ly  t ra in e d  and equ ipped  to cope w ith  the emergency 
s itu a t io n  (Hammerton and T ic k n e r 1968, D avidson 1979 
and Otway and M isenta  1980).
The d i f f ic u l t y  o f id e n t ify in g  and q u a n t ify in g  o cc u p a tio n a l
stress w ou ld  appear th e re fo re  to be fo rm id a b le , because 
alm ost a l l  in te ra c t io n s  o f persons w ith  th e ir  o c cu p a tio n a l 
env ironm ent have b io lo g ic a l,  p s y c h o lo g ic a l, s o c io c u ltu ra l
and in te rp e rs o n a l im p lic a t io n s . In  a d d it io n  these elements 
are  in te r re la te d  w ith  those fa c to rs  w h ich  embrace the
job  s tu c tu re  i t s e l f .  A l l these in te r re la t io n s h ip s  in te ra c t  
in  com plex and dynam ic  ways to de term ine the  h e a lth  
and well-be ing of the  w o rk e r. F a ilu re  o f a d a p tiv e  o r
cop ing  m echanism s, o r in cong ruen c ies  between in d iv id u a l 
and the o rg a n is a t io n  may le ad  to an inc rease  in  stress 
re la te d  illn e s s e s  such as th y ro id  d is o rd e rs , s k in  a ilm e n ts , 
m ig ra in e , o b e s ity , u lc e rs  and p s y c h ia t r ic  d iso rd e rs  
(D ougherty  1967 and Cobb and Rose 1973).
Many s tud ie s  have dem onstra ted th a t when cop ing  mech­
anism s f a i l  o r are in a d e q u a te , many in d iv id u a ls  re so rt 
to an a lte rn a t iv e  method of o b ta in in g  stress r e l ie f  -  
nam ely heavy sm oking (F rench  and C ap lan  1972, Ferguson 
1973band M a rg o lis  el a l 1974)»
I f  th is  is  the case i t  shou ld  be poss ib le  to p o s tu la te
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th a t the num ber o f smokers w ith in  an o rg a n is a tio n  and 
the q u a n t ity  o f tobacco th ey  consume shou ld  be p ro p o r t io n a l 
to the num ber, and degree o f ge n e ra l s tresso rs  encountered 
across th a t o rg a n is a t io n . Tha t is ,  i f  the p reva lence
of sm oking is  h ig h  in  a p a r t ic u la r  job  s itu a t io n ,  in d ic a t io n s  
are th a t the s tresso rs encountered by the  employee are  
a lso  h ig h .
In  an endeavour to id e n t ify  s tre s s fu l occupa tions a num ber 
o f independen t su rveys  have been conducted th a t use 
sm oking p reva lence  as an in d e x  o f s tress .
Results from  these su rve ys  in d ic a te d  th a t the n u rs in g  
p ro fess io n  was one o f a num ber o f voca tions  whose members 
smoke more and more smoke than  th e ir  gender, age and 
s o c ia l c lass  c o u n te rp a rts  in  the ge n e ra l p o p u la tio n . 
C onsequently  an assum ption  has been made th a t n u rs in g  
is  s tre s s fu l.  Based on th is  assum ption , recent a tte n tio n  
has been focussed on s tress and sm oking in  h e a lth  p ro ­
fessions d ire c te d  a t nurses in  g en e ra l b u t h o s p ita l nurses 
in  p a r t ic u la r .
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S tre s s and Smoking i n t h e  
N u rs ing  P ro fess ion
The Smoking H ab its  o f Am erican Nurses
P oss ib ly  the most com prehensive in fo rm a tio n  a v a ila b le  
so fa r  on sm oking w ith in  the n u rs in g  p ro fess ion  has 
o r ig in a te d  from  the many research  s tud ies  conducted 
over the pas t two decades in  the U n ited States o f America 
(N o ll 1969a and 1969b, Green 1970, P rice  and C o llin g s  
1973, NCSH 1975, USDHEW 1975, B u rk  and N ilson 1975, 
G a rf in k e l 1976, Lampman 1978, McKay 1978, USDHEW 1978, 
Green 1979, O skins 1979, Gaudinski 1979, Cohen 1979 and
Tag liacozzo  1982) . For in s tance  N o ll (1969b) re po rte d  
th a t when com pared w ith  n a t io n a l samples o f p h y s ic ia n s ,
d e n tis ts  and p h a rm a c is ts , nurses were more l ik e ly  to 
be c u rre n t smokers and less l ik e ly  to be ex-sm okers.
From a p o p u la tio n  sample o f 5374, N o ll found  th a t-  37.1
per cent o f female and 31.5 per cent o f male nurses
smoked. Compared w ith  these f ig u re s , 29*6 per cent
o f p h y s ic ia n s , 34.3 pe r cent of d e n tis ts  and 34.5 per
cent o f ph a rm a c is ts  smoked; a t th is  tim e 33.7 pe r cent
o f the g e n e ra l fem ale p o p u la tio n  and 51.9 pe r cent of 
the ge n e ra l male p o p u la tio n  were smokers.
In  an endeavour to e x p la in  smoking p reva lence  Green 
( 1970) noted th a t n u rses , l ik e  o the r p ro fe s s io n a l women - 
a cq u ire d  the sm oking h a b it  a t a tim e when to smoke
was at the h e ig h t o f fa s h io n  and before the haza rds
were recogn ised ; u n lik e  o th e r h e a lth  p ro fe ss io n a ls  however 
nurses have not fo llow e d  the g en e ra l tre n d  in  q u it t in g
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b u t  now smoke to e l im i n a t e  th e  s t r a i n  of the  job .
In  a subsequent s tu d y  (NCSH 1975) 2500 sub jec ts  re p re se n t­
in g  each o f fo u r g roups o f h e a lth  p ro fe ss io n a ls  were
a g a in  com pared. In  th re e  o f the fo u r g roups the p re ­
va lence o f sm oking had decreased m a rk e d ly , o n ly  among
fem ale nurses had the p ro p o rtio n s  rem a ined s im ila r .
For exam ple , the  p ro p o rt io n  o f p h y s ic ia n s  who smoked 
had d e c lin e d  from  29*6 pe r cent in  1969 to 21.0 pe r cent 
d e n tis ts  had decreased th e ir  sm oking from  34*3 pe r cent 
to 23*3 pe r cent and p h a rm a c is ts  sm oking had reduced 
from  34*5 pe r cent in  1969 to 27*5 per cen t. Female 
nurses however were sm oking a t about the same p ro p o rtio n s  
th a t is ,  37*3 p e r cent in  1969 and 38.9 pe r cent in  1975* 
As males c o n s titu te d  o n ly  about 2.5 pe r cent o f the nu rse  
sample they  were in c o rp o ra te d  w ith  the female nu rse
sample fo r  the 1975 NCSH s tu d y . A n a t io n a l p r o b a b il i t y
sample o f a d u lts  conducted by USDHEW (1975) repo rte d  
th a t  39*0 pe r cent o f males and 29*0 pe r cent o f females 
were c u rre n t sm okers. Thus the p ro p o rt io n  o f smokers
in  each of the th ree  p re d o m in a n tly  male h e a lth  p ro fess ions  
(92.9 p e r cent p h y s ic ia n s , 99*2 p e r cent d e n tis ts  and 
90.0 p e r cent o f p h a rm a c is ts  were- m ales) was much low er
than  males in  the g e n e ra l p o p u la tio n . However nu rses , 
about 97*5 pe r cent o f whom were fem ales, were c u r re n t ly  
sm oking in  num bers exceeding those found in  the ge n e ra l
fem ale p o p u la tio n .
S m alle r s tud ie s  conducted between 1969 and 1975 by Green
(1970), P rice  and C o llin s  (1973) and B u rk  and N ilson
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(1975) re po rte d  s im ila r  f in d in g s .  For in s ta n c e , Green
noted th a t in  h is  sample o f nu rses , 37*0 pe r cent were 
c u rre n t sm okers, w h ils t  P rice  and C o llin g s  and B u rk  
and N ilson  in d ic a te d  p re va le n ce  of sm oking among th e ir  
samples were 33*0 pe r cent and 37*5 pe r cent re s p e c tiv e ly . 
These f in d in g s  tended to co rro b o ra te  the e a r l ie r  and 
much la rg e r  n a t io n a l s tud ie s  o f N o ll (1969a and 1969b )  ^
the NCSH, (1975) and the U.S.DHEW (1975) .
In  1978 a la rg e  scale s u rv e y , s im ila r  in  sub jec t com position  
to those o f N o ll (1969a) & (19696), NCSH (1975) and USDHEW 
(1975), was u n d e rta ke n  by the USDHEW. I t  was re po rte d
th a t o n ly  among fem ale nurses had the p ro p o rt io n  o f 
c u rre n t smokers rem a ined s ta b le . F u rthe rm o re , nurses
not o n ly  smoked at a ra te  c o n s id e ra b ly  in  excess o f 
th e ir  co lleagues in  o the r h e a lth  p ro fess ions b u t the gap 
between them and the g e n e ra l female p o p u la tio n  had 
w idened (USDHEW 1978). Since th is  re p o r t,  numerous
m inor su rveys  have been conducted; a l l  s treng thened  
the hypo thes is  th a t Am erican female nurses smoked more, 
more o f them smoked and less gave up the h a b it  than  
th e ir  matched c o u n te rp a rts  in  the g e n e ra l Am erican 
p o p u la tio n  (Lampman 1978, McKay 1978, Green 1979,
O skins 1979, Gaudinski 1979 and Cohen 1979). Results
from  these Am erican s tud ie s  prom pted in te re s t and concern 
in  o the r c o u n tr ie s .
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I I I ?— of  A u s tra lia n  Nu rse s
K irb y  et a l (1976) re p o rte d  th a t da ta  from  a su rvey  
perfo rm ed at fo u r Sydney h o s p ita ls  in d ic a te d  th a t 52 
p e r cent o f fem ale and 55*7 per cent o f male nurses 
were sm okers. K irb y  et a l dec la red  th a t while s ig n i f i ­
c a n t ly  more fem ale nurses smoked th a n  women from the
g e n e ra l A u s tra lia n  p o p u la tio n  (29*0 per cent smokers) 
no a p p a re n t d iffe re n c e  e x is te d  between male nurses who 
smoked and male smokers in  the g e n e ra l A u s tra lia n  
p o p u la tio n .
In  a subsequent s tu d y  a t one P erth  h o s p ita l Koshi et 
a l (1978) co rro b o ra te d  the  f in d in g s  o f K irb y  e l a l and 
s ta ted  th a t w h ile  the p ro p o rt io n  o f smokers among male
nurses equated re a so n a b ly  w ith  th e ir  male c o u n te rp a rts  
in  the g e n e ra l p o p u la tio n  the p re va lence  o f sm oking 
among fem ale nurses was s ig n if ic a n t ly  g re a te r th a n  the
g e n e ra l p o p u la tio n .
These two e a r ly  s tud ie s  in d ic a te d  th e re fo re  th a t l ik e
th e ir  Am erican c o u n te rp a rts  more A u s tra lia n  female nurses 
smoked th a n  women in  th e ir  g e n e ra l p o p u la tio n .
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The Smoking  Ha b i t s  of Dani s h  Nurses
C h ris tensen  et a l (1978) re p o rte d  on a su rvey  conducted 
a t one D anish h o s p ita l w h ich  in d ic a te d  th a t the n u rs in g  
p ro fess io n  had the h ig h e s t p ro p o rt io n  o f c u r re n t smokers 
and the low est p ro p o rt io n  of ex-sm okers when com pared 
e ith e r  to co lleagues in  o th e r h e a lth  p ro fess ions or to 
smokers in  the g e n e ra l p o p u la tio n .
Th is  s tu d y  d id  not re p o rt gender sample ra tio s  and a 
s c a rc ity  o f l i te ra tu r e  on th is  sub jec t from  Denmark th w a rts  
conc lus ions to be d raw n  re g a rd in g  the sm oking h a b its  
o f the D anish fem ale nu rse .
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The Smo k ing  H ab i t s  of New Ze a l a n d  Nu r s e s .
D u rin g  1980, Hay su rveyed  the sm oking h a b its  o f New 
Zea land  nurses by s c ru t in is in g  re s u lts  o b ta ined  from  
the 1976 p o p u la tio n  census. 27,323 nurses responded 
to a question  in  the census q u e s tio n n a ire  on c ig a re tte  
sm oking and from  th is  Hay dem onstrated th a t 36 pe r 
cent of a l l  female and 49 pe r cent of a l l  male nurses 
were c iga re tte  sm okers. When com pared w ith  the 32
pe r cent women and 39 p e r cent men who smoked in  the 
g e n e ra l p o p u la tio n  the s tu d y  in d ic a te d  th a t more male 
and female nurses smoked than  th e ir  matched co u n te r­
p a r ts  in  the New Zea lan d  p o p u la tio n . F u r th e r , th is
s tu d y  in d ic a te d  lh a l the p reva lence  of sm oking among 
nurses exceeded th a t o f th e ir  h e a lth  p ro fess ion  co llea gues . 
Moreover in  c o n tra s t to those in  o the r p ro fe s s io n a l occupa t­
ions the re  were more smokers among nurses th a n  the 
average fo r  the New Z ea land  com m unity (Hay 1980)*
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The Smo k in g Ha b i t s o f U n ited  Kingdom Nu rses.
P o ss ib ly  the e a r lie s t  in v e s tig a t io n s  in to  the sm oking 
b e h a v io u r o f nurses em ployed in  U n ited  Kingdom h o s p ita ls  
were conducted by C a rr (1972) and H i l l ie r  (1973). C a rr 
noted th a t from  a sample o f 101 h o s p ita l nurses 42 per 
cent were c u rre n t sm okers. H i l l ie r  ' s re s u lts  however
in d ic a te d  th a t in  he r sample o f 300 nu rses, o n ly  31 per 
cent were sm okers; b u t suggested her re s u lts  may be 
a r t i f i c ia l l y  low because the  nurses in  one o f the th ree  
h o s p ita ls  sam pled were p re d o m in a n tly  West In d ia n  and 
M a la y s ia n  and these co u n tr ie s  e s ta b lish e d  taboos a g a in s t 
women who smoked. At the time C a rr 's  s tudy  was u n d e r­
ta k e n ,  32 pe r cent o f women in  the R e g is tra r G e n e ra l's  
Socia l C lass, p ro fe s s io n a l occupa tion  smoked, a lth o u g h  
by 1973 th is  f ig u re  had dropped to 26 pe r cent (Lee 
1976, RCP 1977, C a pe ll 1978).
Both s tud ies  suggested th e re fo re  th a t more nurses smoked 
th a n  th e ir  sex and so c ia l c lass  c o u n te rp a rts  in  the ge n e ra l 
p o p u la tio n .
The c u rre n t concern w ith  sm oking p reva lence  among nurses 
w o rk in g  in  U n ited  Kingdom h o s p ita ls  began in  1977 w ith  
the p u b lic a t io n  o f a B r it is h  s tu d y , "Smoking and p ro fe s s io n a l 
people !' T h is  governm ent su rv e y , conducted by the
O ffice  o f P o p u la tio n  Census and Surveys (OPCS), compared 
the sm oking h a b its  o f v a r io u s  p ro fe s s io n a l g roups . 
Results from  th is  s u rve y  in d ic a te d  th a t 21 pe r cent of 
g e n e ra l p ra c t it io n e rs ,  25 per cent h o s p ita l docto rs , 28
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p e r cent school teache rs , 31 per cent ph a rm a c is ts  and
d e n tis ts , 33 pe r cent o f h e a lth  v is ito rs /m id w iv e s  and
48 pe r cent h o s p ita l nurses c u r re n t ly  smoke tobacco.
Com paring the sm oking h a b its  of the p ro fe s s io n a l g roups 
in  th is  k in d  o f su rve y  w ith  those o f a g e n e ra l p o p u la tio n
is  d i f f ic u l t  because sex, age and so c ia l s tru c tu re s  are
q u ite  d if fe re n t .
The G eneral Household Survey (GHS) (1974) repo rte d  th a t 
in  E ng land  and Wales 51 per cent o f men aged 16 p lu s
and 41 pe r cent of women aged I 6 p lu s  c u r re n t ly  smoked
c ig a re tte s . These f ig u re s  suggested, th e re fo re , th a t
fo r  a l l  the p ro fe s s io n a l g roup s , except h o s p ita l nu rses , 
the p reva lence  o f c ig a re tte  sm oking was much low er th a n  
th a t found  in  the g e n e ra l p o p u la tio n . Among h o s p ita l
nu rses , how ever, the p ro p o rt io n  of smokers was s im ila r  
to o r s l ig h t ly  more th a n  fo r  the ge n e ra l p o p u la tio n . 
M oreover, whereas the percen tage  who smoked b u t had 
g ive n  up v a r ie d  enorm ously between the groups s tu d ie d , 
fo r  exam ple , 42 pe r cent o f gen e ra l p ra c t it io n e rs  and
18 pe r cent o f h e a lth  v is i to r  s /m id  w ives had g ive n  up
sm oking , i t  was n o tab le  th a t o n ly  12 per cent o f h o s p ita l
nurses had d is c o n tin u e d  the sm oking h a b it .  F u r th e r ,
com pared to the o the r p ro fe s s io n a l g roups , o r to  the
g e n e ra l p o p u la tio n , h o s p ita l nurses tended to smoke more 
c ig a re tte s .
The OPCS su rve y  (1977) dem onstra ted th e re fo re , th a t 
l ik e  the A m erican, A u s tra lia n ,  New Z ea land  and D anish 
nurses the U n ited  Kingdom  nurse  smoked more, more of
qq
them smoked and few er o f them gave up the h a b it  th a n  
matched samples in  the g e n e ra l p o p u la tio n .
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P r oposed  Re l a t i o n s h i p s  b e t ween __
Smokin g and O ccupation a l Stress in  
Jhars^mg.
Smoking is  the la rg e s t a v o id a b le  h e a lth  haza rd  in  the 
U n ited  Kingdom and p o s s ib ly  the la rg e s t a v o id a b le  h e a lth
h a za rd  in  w estern  so c ie ty . I t  is  respon s ib le  fo r  a
h ig h  ra te  o f w o rk  absenteeism  and i t  has been estim ated 
th a t 4 - 5  pe r cent o f h o s p ita l beds w ou ld  not now be 
occup ied i f  th e ir  occupants had not been c ig a re tte  smokers 
(Ash Report 1977)•
Why nurses o f a l l  people shou ld  smoke more, o r why
more nurses smoke, than  th e ir  sex and so c ia l c lass co u n te r­
p a r ts  in  the g e n e ra l p o p u la tio n , is  an en igm a. More
so, s ince the time an in d iv id u a l nurse  spends c a r in g
and te n d in g  p a tie n ts  who are s ick  o r d y in g  from poss ib le  
sm oking re la te d  diseases d u r in g  her ca ree r must be con­
s id e ra b le .
So why do nurses smoke?
A cco rd ing  to Bates and Moore (1975), B irch  (1978), Sm all 
and Tucke r (1978), E lk in d  (1980), Lea the r (1979) , O skins
(1979), G a u d in sk i (1979 ), bSDHEW (1980), Lea tt and Schneck
(1980) , H i l l ie r  (1981), and Tag liocozzo (1982) the stress 
o f n u rs in g  is  the m a jo r fa c to r  evok ing  nurses to smoke, 
th a t is^ more nurses smoke than  members o f o the r o ccu p a tio n ­
a l groups because n u rs in g  is  pe rce ived  by nurses to 
be p a r t ic u la r ly  s tre s s fu l.
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The f in d in g s  of Bales and Moore (1975), L ea lha r (1979), 
E lk in d  (1980) , O skins (1979) and Lea tt and Schneck (1980) 
have in d ic a te d  th a t a lth o u g h  numerous demands are ass igned  
to the h o s p ita l nu rse  when the demands are h ig h , job  
ove rlo a d  becomes a p a r t ic u la r  p rim e s tre sso r. The
researchers  suggested th a t s tress experienced  by the 
nurse  is  a fu n c tio n  of her extended ro le . For exam ple, 
as c u rre n t th e o re tic a l and te c h n o lo g ic a l n u rs in g  procedures 
are  r a p id ly  re v ise d  and re -re v is e d , to meet modern n u rs in g  
advances, the nurse experiences p ro g re s s iv e ly  in c re a s in g  
q u a n t ita t iv e  and q u a l i ta t iv e  job  o v e r lo a d in g . Bates
and Moore (1975) in tim a te d  th a t in  system terms a la rg e  
p ro p o rt io n  of energy is  consumed fo r  system m aintenance 
and in s u f f ic ie n t  energy is  a v a ila b le  fo r  o b je c tiv e  ach ieve ­
m ent, th a t is ,  job  o ve rlo a d  may exhaust ro le  expectancy 
v ig o u r ,  w h ich  may re s u lt  in  f ru s t ra t io n  and d is s a tis fa c tio n  
w ith  th e  jo b .
In  a d d it io n  to o v e rlo a d , O skins (1979), Lea tt and Schneck
(1980) and H i l l ie r  (1981) have suggested th a t the p a tie n t 
and h is  ca re , re la t io n s h ip s  w ith  the p a t ie n t 's  fa m ily  
and the a d m in is tra t iv e  h ie ra rc h y  are a l l  se rious c o n tr ib u to rs  
to the developm ent o f o cc u p a tio n a l s tress .
Results from  a s tu d y  by E lk in d  (1980) may p a r t ia l ly  
co rro b o ra te  the hypo the s is  th a t the p a tie n t and the p a t ie n t 's  
fa m ily  are  p o te n t ia l sources of d is tre ss  to the n u rse . 
A cco rd ing  to E lk in d  the p reva lence  o f sm oking was low er 
among a l l  g rades o f nu rse  w o rk in g  in  m a te rn ity  as 
com pared w ith  g e n e ra l n u rs in g . She p o s tu la te d  tha t
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the re s u lts  o f m a te rn ity  n u rs in g  was p o s s ib ly  more p le a s in g  
to a l l  concerned and was th e re fo re  p o s s ib ly  less psycho­
lo g ic a l ly  s tre s s fu l.  For exam ple^ the outcome fo r  the
w ife , the husband and th e ir  re la t iv e s  is  a b a b y , w h ich  
tends to p rovoke  happ iness a t both p a t ie n t / r e la t iv e  le v e l 
and consequen tly  a t nurse  le v e l.
E lk in d  concluded th a t in  a n u rs in g  s p e c ia lity  whose 
outcome is  less re w a rd in g  or less c e r ta in  the re  may be
more p s y c h o lo g ic a l s tre ss . For exam ple in  tim es o f
le n g th e n in g  w a it in g  l is ts  when h o s p ita l beds are at a 
prem ium  many are occup ied  by  s e r io u s ly  i l l  p a tie n ts
whose p rogn os is  may be in  do u b t. In  th is  env ironm ent
of doubt and d e s p a ir , and even h o s t i l i t y ,  p a tie n ts  and
re la t iv e s  a lik e  ha rass  the nu rse  fo r  an e x p la n a tio n  as
to the il ln e s s  and it s  sequelae.
T h is  o rd e r o f s tress may le ad  to job  d is s a tis fa c tio n  and 
poss ib le  commencement o f the sm oking h a b it  (F rench
and C ap lan  1972, Ferguson 1 973^>an’dC ap lan  et a l 1975).
W hils t i t  is  tem p ting  to re v e a l sources o f stress u n i-
fa c to r ia l ly  w h ich  are  un iq u e  to the n u rs in g  p ro fess ion  
and w h ich  can be re la te d  to the increase  or the commence­
ment o f the n ic o tin e  h a b it  i t  is  d o u b tfu l th a t th is  is
t r u ly  fe a s ib le .
However the re  may be a num ber of s tresso rs  w h ich  are
e x c e p t io n a l to th e  n u r s in g  p ro fe ss io n  a n d  w h ich  when
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associa ted  w ith  the more common o cc u p a tio n a l s tre sso rs ,
fo r  exam ple , w o rk lo a d , s ta f f  re la t io n s h ip s , ro le  c o n f lic t ,  
w ork/hom e c o n f lic t ,  ca re e r expectanc ies and w o rk in g
co n d itio n s  , to name b u t a few , may stress nurses more 
than  w o rke rs  in  o the r occu p a tio n s .
These u n ique  n u rs in g  s tresso rs  have been described
p r im a r i ly  as: re la t io n s h ip s  w ith  s u p e rio rs  (P e a r lin
1967, W ardw e ll and Bahnson 1973, Cooper and M e lhu ish
1980, B a ile y  et a l 1980 and Numerof and Abrams 1984),
the d is tre s s  o f dea th  and d y in g  (E lk in d ,  1980, L e a th a r
1979, W h itf ie ld  1979, M a rs h a ll 1980, S teffen 1980 and
G ra y -T o ft and Anderson 1981) and re s p o n s ib i l ity  w ith o u t
a u th o r ity  (M a rs h a ll 1980, S cu lly  1980, G ra y -T o ft and
et alAnderson 1981, H in g le y ' 1986 and Numerof and Abrams 
1984).
S tudies suggested th a t where ju n io r  members o f s ta f f  
were u na b le  to e xe rt in flu e n c e  on th e ir  s u p e rio rs , sensa tions 
of in a d e q u a cy  and estrangem ent were a g g re v a te d . For 
exam ple , when adv ice  g iv e n  to sen io r nurses o r ju n io r  
m ed ica l s ta f f  by q u a li f ie d  and expe rienced  nurses re g a rd in g  
the n u rs in g  care  o f th e ir  p a tie n ts  is d is re g a rd e d , o r 
when the n u rs in g  s tru c tu re  is  r a d ic a l ly  m od ified  w ith o u t 
p r io r  c o n s u lta tio n  w ith  ju n io r  nurses , o r when in fo rm a tio n  
re g a rd in g  job  perfo rm ance is w ith -h e ld  from  su b o rd in a te s  
by sen io r s ta f f .
Many s tud ie s  in d ic a te d  th a t a d m in is te r in g  to the d y in g  
p a tie n t and the g r ie v in g  re la t iv e s  evoked fe e lin g s  o f
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em pathy among many nu rses . Thus w h ile  in d iv id u a ls
in  the gen e ra l p o p u la tio n  s u ffe r  the death  o f someone 
close o r know n at in fre q u e n t in te rv a ls  th ro u g h o u t th e ir  
lives, nurses s u ffe r  th is  experience  re g u la r ly  d u r in g  th e ir  
p ro fe s s io n a l c a re e r. M oreover, in  c e r ta in  cases the
stress o f a p a t ie n t 's  dea th  may be exace rba ted  by v e rb a l 
o r even p h y s ic a l abuse shou ld  the d is tressed  re la t iv e s  
rep roach  the h o s p ita l,  and consequen tly  the nu rse , fo r  
th e ir  lo v e d -o n e ' s u n tim e ly  dem ise.
C o n ce rn in g ly  death o f a p a t ie n t w h ile  unde r th e ir  ca re , 
w he ther sudden • o r expected , was ju d g e d  by nurses to 
be an e q u ivo ca l in s u lt  to th e ir  self-esteem  since i t  th re a t­
ened th e ir  ro le  p e rc e p tio n , th a t is ,  desp ite  th e ir  s k i l ls ,  
th e ir  academ ic a tta in m e n ts  and th e ir  c a re , they are powerless 
to p reven t the in tr in s ic n e s s  o f m o r ta lity .
The re m a in in g  s tud ies  have dem onstrated th a t w h ile  nurses 
have been com pelled to assume more re s p o n s ib il it ie s ,  
fo r  th e ir  own ac tions  and those o f th e ir  m ed ica l co llea gues , 
they  rem a in  w ith o u t the a u th o r ity  to govern  ac tions in to  
w h ich  they m igh t be p ro p e lle d .
For exam ple, as a s u rg ic a l a s s is ta n t i t  m igh t be poss ib le  
to request th a t the surgeon stop the s u rg ic a l p rocedure  
so th a t she m igh t re -a d ju s t  the p o s itio n  o f, say, a l iv e r  
re tra c to r  because she be lie ves  th a t to  leave the re tra c to r  
in  the p o s it io n  o r ig in a l ly  decided by the surgeon may 
re s u lt  in  damage to the l iv e r .  I t  is  h ig h ly  u n l ik e ly
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th a t the surgeon w ou ld  com ply w ith  th is  reques t, i t  is  
more l ik e ly  th a t she w ou ld  rece ive  a to rre n t o f v e rb a l 
abuse. However, shou ld  damage to the l iv e r  a r is e
as a d ire c t re s u lt  o f the o p e ra tio n , the nurse cou ld  be 
h e ld  re sp o n s ib le  and so cou ld  be d is c ip lin e d  by her 
sen io rs , endure le g a l harassm ent and , desp ite  her request 
to a d ju s t the  o ffe n d in g  re tra c to r ,  cou ld  be s tru c k  o ff 
the re g is te r  fo r  g e n e ra l nu rses .
F u r th e r , in  some n u rs in g  s p e c ia lit ie s ,  fo r  exam ple , in  
the departm ents o f c a s u a lty ,  in te n s iv e  care and s u rg e ry  
c e r ta in  p rocedures are  o ften  perform ed by nurses d u r in g  
emergency l i f e  sa v in g  a c t iv i t ie s   ^ p r io r  to  the a r r iv a l  
o f th e ir  m ed ica l co lle a g u e s . In  these c ircum stances
the use of d ru g s , e n d o tra ch e a l tubes and d e f ib r i l la to r s  
are u t i l is e d  to ensure the  p a t ie n t 's  s u r v iv a l .  However
w h ile  the re s p o n s ib i l i ty  to  s u s ta in  the p a t ie n t 's  l i f e  
is  not in  question  the  a u th o r ity  to perfo rm  these e s s e n tia l 
p rocedures is  .
The s tud ies  by  M a rs h a ll (1980), S c u lly  (1980), H in g le y  
(1986) and Numerof and Abrams (1984) in d ic a te d  th a t i f  
the stresses p rovoked  by these s itu a tio n s  are to be 
a tte n u a te d  a c c o u n ta b il ity  must be accom panied by dom in ion  
over th e ir  own ac tions  -  th a t is ,  re s p o n s ib il ity  w ith  
a u th o r ity .
In te re s t in g ly  where re s p o n s ib i l i ty  is  accom panied by 
a u th o r ity ,  fo r e x a m p le , in  the cases o f m idw ives , h e a lth  
v is ito rs  and d is t r ic t  nurses the p reva lence  o f sm oking
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and repo rte d  inc idences o f stress is  low (OPCS 1977, 
E lk in d  1980 and H aw k ins , W hite and M o rr is , 1982).
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Sm oking , Occup a t io n a l Stress 
and the T ra in ee  N u rse
O ccupa tion a l s tress in  n u rs in g  is  not p e c u lia r  lo the 
tra in e d  nu rse . L ite ra tu re  suggests th a t I t  is  encountered 
by the tra in e e  nurse  from  the ve ry  commencement o f her 
t r a in in g .  M oreover i t  is  repo rte d  th a t a la rg e  p ro ­
p o r t io n  o f tra in e e  nurses a c q u ire d  the h a b it  o f sm oking , 
o r i f  c u rre n t sm okers, in c rea sed  the num ber o f c ig a re tte s
smoked d u r in g  the f i r s t  e igh teen  months o f nurse t ra in in g
Burk and(C a rr 1972, H i l l ie r  1973, G a rre tt 1973, /N t ls o n  1975, Sm all 
and Tucke r 1979, E lk in d  1979, L e a th a r 1979, Hay 1980 
and H aw kins, W hite and M o rr is , 1982 ) .
B irc h  (1978) in  h is  d o c to r ia l th e s is , em phasized how 
a c u te ly  d is tre s s in g  nurse  t r a in in g  can be. He repo rte d  
th a t re s u lts  from  h is  s tu d y  in d ic a te d  th a t a p p ro x im a te ly  
60 pe r cent of s tuden t and p u p il nurses q u it  n u rs in g  
w ith in  the f i r s t  e igh teen  months of t r a in in g .  The m ajor 
reason c ite d  by  the nurses who abandoned n u rs in g  was 
"we ju s t  c a n 't  cope w ith  the stress o f n u rs in g "
Sm all and Tucker (1979) noted how ever, th a t tra in e e
nurses in  th e ir  su rve y  never d ire c t ly  a t t r ib u te d  a n x ie ty  
or d is tre s s  in  n u rs in g  to the a c q u is it io n  of sm oking
o r sm oking more. R a the r, they a sc rib e d  th e ir  sm oking
b e h a v io u ra l changes to so c ia l p ressu res . In te re s t in g ly ,
C ap lan  et a l (1975) dem onstra ted th a t so c ia l supp o rt
from  co lleagues and em ployers p ro v id e d  re l ie f  from  job  
stress w h ich  leads to h ig h  job  s a t is fa c t io n . M oreover,
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the USDHEW (1980) and Tag liocozzo (1982) s tud ies  in d ic a te d  
th a t nurses who pe rce ive d  th e ir  job  to be d is tre s s in g  
are  more l ik e ly  to smoke than  nurses who have no such 
p e rce p tio n s . I f  th is  o b s e rv a tio n  is  a ccu ra te , i t  fo llo w s
they  may a lso  be more l ik e ly  to seek h e lp , as C ap lan  
et a l (1975) suggests , from  w o rk  co lleagues th ro u g h  s o c ia l 
con tac ts . Thus the tra in e e  nurses in  Sm all and T u c k e r 's  
s tu d y  may a sc rib e  changes o f sm oking b e h a v io u r to s o c ia l 
p ressu res bu t th is  m igh t s im p ly  re fle c t one method of
cop ing  w ith  job  s tre ss . A d d it io n a lly ,  th e ir  s tu d y
dem onstra ted th a t from  a sample o f 103 s tuden t nu rses, 
29 per cent en tered the n u rs in g  p ro fess io n  as c u rre n t
sm okers. However, by the end o f the f i r s t  ye a r the
num ber o f c u rre n t smokers had increased  to 41 pe r cent 
and by the f in a l  y e a r o f t r a in in g  had r is e n  to 44 pe r 
cen t. T h is  p ro g re ss ive  increase  in  sm oking p reva lence
m ig h t be e x p la in e d  in  term s o f in c re a s in g  so c ia l engage­
ments or a l te rn a t iv e ly  a t t r ib u te d  to in te n s if ic a t io n  of 
nu rse  t r a in in g  and in c re a s in g  p a tie n t care re s p o n s ib ilt ie s .
L e a th a r (1979) conducted a su rvey  on sm oking among 
s tuden t nu rses. In  th is  s tu d y  he id e n t if ie d  death of
p a tie n ts , com m unica tion b reakdow n w ith  n u rs in g  and 
m ed ica l co llea gues , re s p o n s ib i l i ty  w ith o u t a u th o r ity  and 
the in a b i l i t y  to cope w ith  the co m p le x itie s  o f modern
so p h is tic a te d  m ed ica l equ ipm ent, as serious job  s tre sso rs . 
He in tim a te d  th a t as t r a in in g  progresses the  pe rm u ta tio n s  
o f job  s tresso rs  w h ich  are expe rienced  d u r in g  one s h if t  
m u lt ip ly  d r a s t ic a l ly .  Nurses who are unab le  to cope
w ith  these m u lt ifa r io u s  s tresso rs  are l ik e ly  to tu rn  to
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mechanisms w h ich  may p la c a te  u n s a tis fa c to ry  cop ing
b e h a v io u r.
By 1981, H i l l ie r  had dem onstra ted th a t the ra te  o f c ig a re tte  
consum ption among s tuden t nurses who were c u rre n t smokers 
cou ld  be d ire c t ly  re la te d  to th ree  types o f s tresso r con­
s is te n t ly  experienced  by nu rses . The s tresso rs were
a r b i t r a r i ly  desc rib ed  as types  A, B and C. Type A
stresso rs  described  o b je c tio n a b le  w ork experience even ts , 
fo r  exam ple  ^ the death  o f a p a tie n t ca red  fo r  by the 
nurse  , o r the perfo rm ance  o f a n u rs in g  p rocedure  known 
to the nurse  to cause p a in  to the p a t ie n t.  Type B s tresso rs  
describ ed  unharm on ious w o rk in g  re la t io n s h ip s  between
the nurse and her n u rs in g  o r m ed ica l co llea gues , fo r 
exam ple^ be ing  r id ic u le d  in  f ro n t o f p a tie n ts  o r her peer 
g roup  by sen io r n u rs in g  and m edica l s ta f f .  Type C
stresso rs  described  p e rso n a l and so c ia l d is o rd e r , fo r  
exam ple  ^ fa i lu re  o f p e rso n a l re la t io n s h ip s , fa m ily  be reave­
ment o r lo n e lin e s s .
H i l l ie r  in d ic a te d  th a t d u r in g  pe rio ds  of type  A events 
the sample in c rea sed  th e ir  c ig a re tte  consum ption by 33.5 
pe r cen t. F o llo w in g  type  B events the ra te  in c reased
to 42.7 pe r cent and when type  C events were encountered 
the consum ption ra te  rose to 57*1 pe r cen t.
I t  is  conce ivab le  th a t nurses  ^ l ik e  employees in  many 
o the r jobs  ^ suppose th a t there  is  a stigm a a ttached  to
a d m itt in g  p u b lic a l ly  they  are unab le  to cope w ith  th e ir  
job  (Cooper and M a rs h a ll 1975). W hile the re  is  no
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such rep roach  when a ckn o w ledg ing  an in a b i l i t y  to  combat 
s o c ia l s tresso rs , a d m itt in g  to  shortcom ings over job  cop ing  
is  pe rce ived  as lo s in g  p a t ie n t confidence and t r u s t , and 
thus  lo s in g  p ro fe s s io n a l credence. I t  may be reasonab le  
th e re fo re  to  doubt conc lus ions  w h ich  id e n t ify  so c ia l 
p ressu res as m a jo r o c c u p a tio n a l s tresso rs  un less the 
w o rk /s o c ia l in te r fa c e  has been in d e p e n d e n tly  asce rta in e d  
by re lia b le  resea rch .
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C onclusion lo  In tro d u c tio n -
An assum ption has been made th a t h o s p ita l nurses smoke
more and th a t more h o s p ita l nurses smoke th a n  th e ir  
sex, age and so c ia l c la ss  c o u n te rp a rts  in  the ge n e ra l 
p o p u la tio n . M oreover many s tu d ie s , a tte m p tin g  to id e n t ify  
the agen t, o r agen ts , o f these phenomena have in tim a te d  
th a t the ra te  and p re va le n ce  o f sm oking is  c lo se ly  re la te d  
to the stress encountered by the nurse while employed
in  her p ro fe s s io n a l c a p a c ity .
P r io r  to the OPCS (1977) su rve y  o n ly  two s tud ies  were 
un d e rta ke n  to a s c e rta in  the sm oking b e h a v io u r of U n ited  
Kingdom h o s p ita l nu rses . (C a rr 1972 and H i l l i e r  1973). 
The re s u lts  of these s tu d ie s  were c o n f l ic t in g .  C a rr,
in d ic a te d  th a t 42 pe r cent o f nurses in  h is  s tu d y  smoked, 
w h ile  H i l l ie r  conc luded th a t o n ly  31.0 pe r cent of her 
sample were smokers.
As few of the subsequent s tud ies  in to  the sm oking b e h a v io u r
o f U n ited Kingdom h o s p ita l nurses have fa ile d  to c ite
the OPCS (1977) s u rv e y , i t  m igh t be suggested th a t i t
has been th is  document more than  any o the r w h ich  has
genera ted  such a la rm  and concern among the n u rs in g
p ro fe ss io n , the h e a lth  p ro fe ss io n a ls  and the g e n e ra l
p u b lic ;  and w h ich  la te r  engendered many o f the succeeding
et a I
s tud ies  (Sm all and Tucke r 1978, G a rra t l' 1978, E lk in d  
1979, L ea tha r 1979, H i l l ie r  1981, M u rra y  et a l 1981,
Spencer 1982 and H aw kins ^White and M o rris  1982) o
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A lthough  unnecessary to  question  the r e l ia b i l i t y  o f the 
OPCS (1977) su rvey  f ig u re s ,  i t  may be p ro f ita b le  to question  
the astuteness o f c it in g  them as source m a te r ia l.  For
e xa m p le , was a sample size of 257 nurses employed by 
the OPCS (1977) s u rv e y , t y p ic a l ly  re p re s e n ta tiv e  o f the 
sm oking conduct o f the whole o f the n u rs in g  p ro fess ion? 
Moreover? the m a jo r ity  o f subsequent s tu d ie s , designed 
to in v e s tig a te  the p re va le n ce  o f smoking o r the re la t io n s h ip  
o f sm oking and o c c u p a tio n a l s tress in  the n u rs in g  p ro ­
fess ion , have a lso  been rem iss by em p loy ing  sm a ll sample 
p o p u la tio n s . For exam ple, sample sizes fo r
the v a r io u s  s tud ies  were C a rr (1972) (101), H il l ie r
et al
(1973) (330), Small & Tucke r (1978) (346), G a rra it /  (1978)
(44 ), E lk in d  (1980) (7 8 5 ), L e a th a r (1979) (93). H i l l ie r
(1981) (45) and M u rra y  et a l (1981) (57 ). The app rox im a te  
num ber o f q u a li f ie d  or tra in e e  nurses em ployed in  the 
U n ited  Kingdom in  1977 was 142,000 (OPCS 1977).
These s tud ies  m igh t ju s t i f ia b ly  be c r it is is e d  fo r  
f a i l in g  to re a so n a b ly  re p resen t the sm oking b e h a v io u r 
o f h o s p ita l nu rses, since sm a ll sample p o p u la tio n s  o ften  
m ir ro r  lo c a l s itu a t io n s  and are p ro b a b ly  not s ta t is t ic a l ly  
v a l id .  T he re fo re , l i t t l e  credence can be p laced  on
the OPCS (1977) con c lu s io n s , w h ich  represented o n ly  0.18 
pe r cent o f the n u rs in g  p o p u la tio n , o r of the subsequent 
o ften  d is c o rd a n t s tud ie s  w h ich  c o lle c t iv e ly  represen ted  
b a re ly  0.97 per cent o f the n u rs in g  p o p u la tio n .
On re v ie w , l i t t l e  c o n s id e ra tio n  has been exehclsGd by 
many researchers  in to  the en igm a, who shou ld  be g ive n
107
the o c c u p a tio n a l d e s ig n a tio n  o f nurse? V ery few s tud ies
make any c le a r  d is t in c t io n  between tra in e d , tra in e e  or 
the a u x i l ia r y  n u rse . Hence samples o f h o s p ita l 'n u rs e s '
from  these s tud ie s  o ften  in c o rp o ra te d  members o f a l l
th re e  g roup s ; a lth o u g h  E lk in d  (1980) and Spencer (1982) 
have re a so n a b ly  dem onstra ted  w ide d iffe re n ce s  between 
these g roups in  both age and so c ia l s tru c tu re . M oreover, 
a u x i l ia r y  nurses smoke s ig n if ic a n t ly  more c ig a re tte s
and s ig n if ic a n t ly  more smoke than  s p e c if ic a l ly  id e n t if ie d  
h o s p ita l nu rses , t ra in e d  o r t r a in in g .  (E lk in d  1980 and. 
Spencer 1982) In  a d d it io n ,  because of age and so c ia l
c lass  d is p a r it ie s  between State R eg iste red Nurses and 
State E n ro lle d  Nurses d iffe re n c e s  in  sm oking b e h a v io u r 
p a tte rn s  m igh t w e ll be encountered even among these 
two t i l le d  nurse  p o p u la tio n s .
S im ila r ly ,  i t  m igh t be p o s tu la te d  th a t i t  is  at le a s t 
d is p u ta b le  th a t nurses are p ro fe s s io n a ls . For a lth o u g h
some nurses may assume th a t they are a p ro fe s s io n a l 
g roup  (G lass and B rand  1979) in  term s o f s a la ry ,  s ta tu s  
and automony i t  m igh t be eas ie r to reason the c o n tra ry .  
M oreover, i f  nurses are professionals there  is  l i t t l e  to 
in d ic a te  o r m a in ta in  the concept th a t doc to rs , as a s o c ia l 
g roup  see them selves s im ila r  to o r resem b ling  nu rses . 
In  a d d it io n  i t  m igh t be a rgued  th a t any s im ila r it ie s  
between doctors and n u rs in g  a u x i l ia r ie s  must be even 
more d is ta n t than  those between doctors and nu rses.
,
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The re s u lts  from  a num ber o f gen e ra l p o p u la tio n  sm oking
su rveys , O.RC.S. (GHS 74/1 and 75/1), Lee (1976),O.R C.S.iGHS77/1),Capell 
(I978)and QRC.S(GHS85/2) have dem onstrated th a n  an in ve rse  
re la t io n s h ip  e x is ts  between p reva lence  o f sm oking and 
so c ia l c la s s if ic a t io n ,  th a t is ,  there is  a tren d  fo r  the
num bers o f smokers in  each c la ss  to be la rg e r  as s o c ia l 
s ta n d in g  decreases. Had the OPCS (1977) su rvey  c o rre c tly  
ass igned  members o f the n u rs in g  profession in te rm e d ia te  
occupa tions (c lass  I I ) ,  w h ich  is  the c lass  they are a llo t te d  
by  the R e g is tra r G enera l, ra th e r  than  p ro fe s s io n a l
occupa tions (c lass  I ) , the prevalence o f smoking between hospita l 
doctors and h o s p ita l nurses may have d im in ish e d  to
in s ig n if ic a n c e  and the consequences less p ro tra c te d  and 
less fa r  re a c h in g .
In  a d d it io n , in  the m a jo r ity  o f the U n ited  Kingdom s tud ies  
o f th is  n a tu re , in c lu d in g  the OPCS (1977) s u rv e y , l i t t l e  
c o n s id e ra tio n  has been a ffo rd e d  to gender com position
sa m p lin g . In  the K irb y  et a l (1976) and Hay (1980)
su rve ys , where both male and female nurse  p o p u la tio n  
samples were la rg e , i t  was dem onstra ted th a t male nurses
smoked more and more smoked than  female nurses in
the sam ples. M oreover, the re  were p ro p o rt io n a te ly  more
male nurses sm oking th a n  the re  were smokers in  the
ge n e ra l male p o p u la tio n .
I t  appears to have been common to combine the responses 
of both male and fem ale nurses when co n d uc ting  sm oking 
su rveys  and then assume the re s u lt in g  da ta  re fle c ts  
the sm oking h a b its  o f nurses in  g e n e ra l. There fore
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i f  in  a sm a ll sample su rve y  o f the k in d  d iscussed , da ta  
co lle c te d  from  male nurses are com bined w ith  those of 
fem ale nurses the compounded re s u lts  m igh t tra n s fo rm  
an o the rw ise  t r i v i a l  issue in to  one w ith  an outcome of 
some s ig n if ic a n c e .
As the n u rs in g  p ro fe ss io n  is  p re d o m in a te ly  fem ale, (89.7
p e rce n t) at le a s t in  the U n ited  K ingdom , any p u b lis h e d  
fa c ts  conce rn ing  the a tt itu d e s  and b e h a v io u r of nurses 
tend  to re fle c t on fem ale nurses in  p a r t ic u la r  (H aw k ins , 
W hite and M o rris  1982).
The l i te ra tu r e  in d ic a te d  th a t those s tud ies  w h ich  were 
conducted to de term ine p o ss ib le  re la t io n s h ip s  between 
o c c u p a tio n a l s tress and the sm oking b e h a v io u r o f U n ited  
K ingdom  nurses ach ieved  o n ly  lim ite d  success. T h is
was m a in ly  because most research  had been rou ted  by 
way of o lig o fa c to r ia l and u n id im e n s io n a l techn iques ra th e r  
th a n  in  term s o f a m u lt i fa c to r ia l ,  m u ltid im e n s io n a l and
dynam ic system.
Any conc lus ions , th e re fo re , w h ich  m igh t have p re v io u s ly  
been cons trued  from  the above l i te ra tu r e  shou ld  be re g a rd e d  
as p o te n t ia l ly  erroneous and so p ro b a b ly  u n re lia b le .
In  an endeavour to re so lve  the abundan t ir re s o lu te  issues 
em ana ting  from  p re v io u s  n u rs in g  and sm oking s tud ie s  
H aw k ins , White and M o rr is  (1982) conducted a p ro d ig io u s  
n a tio n w id e  q u e s tio n n a ire  s u rv e y , to exam ine "the  a tt itu d e s  
and p ra c tic e s  o f nurses tow ards sm oking and to de fine
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the ro le  of o c cup a t iona l stress in  the a c q u is i t io n  and 
main tenance of the h a b i t . "
The s tudy  embraced a sample p o p u la t io n  o f 56,316 nurses 
employed e i th e r  by d i s t r i c t  h e a lth  a u th o r i t ie s  or by  p r iv a te  
h o s p ita ls  in  E ng land  and Wales.
The q u e s t io n n a ire  cons is ted  of fou r sections, com pr is ing
questions on s ta tus  and ca ree r  achievement, smoking
h a b i ts ,  sub jec t ive  o c cu p a t io n a l stress in i t ia t o r s  (w ith  
top ics  on the d iscernm ent of smoking re la te d  d iseases), 
and a f i n a l  section dev ised to e x t ra c t  pe rsona l in fo rm a tio n  
-  54 m u lt ip le  response questions a l to g e th e r .
Each nurse  in  the sample p o p u la t io n  rece ived a ques tion ­
n a i re  at h is /h e r  p lace o f w o rk  at some date between 
September 25th 1980 and June l8 th  1981, of the 56,316
q u e s t ionna ires  d is t r ib u te d  35,828 were d u ly  completed
and re tu rn e d ,  th is  represented a response ra te  of 63.6
per cent.
Data co l lec ted  from th is  l o g is t i c a l l y  d i f f i c u l t  and ex tens ive
u n d e r ta k in g  have dem onstrated th a t  many e a r ly  assumptions 
a t ta in e d  from p rev io us  s tud ies  may re q u ire  re c o n c i l ia t io n .
For example, c o n t ra ry  to the assert ions of the m a jo r i ty  
o f s tud ies , tha t members of the n u rs in g  p ro fess ion  smoke 
more and more of them smoke than  th e i r  gene ra l p o p u la t io n  
co rre la te s ,  Hawkins et a l  have found th a t ,  at leas t fo r
a la rg e  scale su rvey  th is  no t ion  is  in a c c u ra te .  They
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dem onstra ted th a t  32.2 per cent female and 46.1 pe r
cent male nurses were c u r re n t ly  smoking compared w i th
f ig u re s  o f 34*0 per cent and 35.0 per cent fo r  females 
and males from a s im i la r  soc ia l c lass  p o p u la t io n .  As 
male nurses comprise o n ly  9.4 pe r cent o f Hawkins 
p o p u la t io n  sample the  smoking inc idence  o v e ra l l  among
nurses inc reased  to o n ly  33.6 pe r cen t. I f  th is  f ig u re
is  compared w i th  a s im i la r  soc ia l g roup . ( in te rm e d ia te  
11) i t  w ou ld  seem th a t  the inc idence  of smoking among 
female nurses d i f fe r s  v e ry  l i t t l e  from the inc idence  of 
smoking among a matched g roup  in  the gene ra l p o p u la t io n .  
Moreover, Hawkins et a l dem onstrated th a t  w h ile  female
nurses  ^smoked. an average  of 15 c ig a re tte s  per day 
and male nurses an average  of 19 per da y ,  females and
males from the same s o c ia l g roup smoked 15 c ig a re t te s
and 23 c ig a re t te s  re s p e c t iv e ly  (OPCS GHS 81/82) . Con­
sequen t ly  w h i le  female nurses smoke about the same as
th e i r  soc ia l c lass  c o u n te rp a r ts ,  male nurses smoke s ig n ­
i f i c a n t l y  less.
The Hawkins et a l  s tudy  w ou ld  appear there fo re  to y ie ld  
c o n v in c in g  evidence to suggest th a t  members of the n u rs in g
pro fess ion  are less ta in te d  w i th  n ico t in e  than  was i n i t i a l l y  
th o u g h t.
These f in d in g s  v in d ic a te  the v iews expressed by Hawkins
el a l (1982) w h ich  suggested tha t  the preponderance 
of sm all sample smoking s tud ie s ,  conducted w i th in  the
n u rs in g  env ironm ent,  o ften  s im p ly  re f le c t  lo c a l supp os it io n  
founded on l im i te d  and f re q u e n t ly  p re ju d ic e d  o bse rva t ions .
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The outcome o f these sm a ll sample s tud ies  has tended 
to generate s t a t i s t i c a l l y  va lue less  da ta  wh ich in  t u rn  
has fash ioned  erroneous tenets .
P a ra d o x ic a l ly ,  a l tho ugh  the sequel to the Hawkins s tudy
may appear to exonerate  the p r e v a i l i n g  view of the n u rs in g
pro fess ion , as a g roup  add ic ted  to the in tem perances 
o f n ico t in e  im b ibem ent. I t  does in  a c tu a l i t y  c le a r ly
dem onstrate th a t  nurses conve rsan t w i th  smoking m o rb id i ty  
s t i l l ,  as a g roup , have an inc idence  of smoking h ig h e r  
than  expected. The w o rk  of C a rr  (1972), H i l l i e r  (1973),
B irch  (1978) and L e a th a r  (1979) have suggested th a t
there is  a d i re c t  r e la t io n s h ip  between smoking and job 
d is tre s s .  In te re s t in g ly  a l tho ugh  Hawkins et a l  do not
f u l l y  support  th is  no t ion  th e i r  re su lts  d id  demonstrate 
th a t  of those nurses who smoked s l i g h t l y  less than  one
th i r d  smoke to re l ie v e  job  stress w h ich ,  in  o rde r  of
descending s e v e r i ty ,  n u rs in g  exam ina t ions , work  lo a d ,  
s ta f f  r e la t io n s h ip s  and job  re s p o n s ib i l i t ie s  were the most 
f r e q u e n t l y  c i te d .
C o n c e rn in g ly ,  Hawkins et a l  reported  th a t  o f those nurses
who smoked 38.9 pe r cent a cq u ire d  the h a b it  d u r in g
nurse  t r a in in g ;  s u b s ta n t ia t in g  the w o rk  of C a rr  (1972), 
H i l l i e r  (1973) , Small and Tucker (1978) and Lea tha r  (1979).
One asse rt ion  made by the H aw k ins , While and M o rr is  
su rvey  expressed concern th a t  t ra inee  nurses who smoked 
were not o n ly  at r i s k  from smoking re la te d  diseases, 
fo r  exam ple, co rona ry  heart d isease (CHD) and p e r ip h e ra l
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v a s c u la r  disease (PVD), bu t  were also at r i s k  from s tress - 
re la te d  d iseases, fo r  exam ple, g a s t r ic  u lc e rs ,  hyp e r te n s io n ,  
hea rt  a t ta c k s ,  c e re b ra l  v a s c u la r  a cc iden t,  headaches and 
insom n ia . I f  t h e i r  prem ise is  co rrec t then the hea lth  of 
many t ra in e e  nurses may be severe ly  compromised and so 
i t  is  p ro p e r  to exp lo re  th is  p rob lem  p ro fo u n d ly .
AIMS OF STUDY
(1) e s ta b l is h  i f  the inc idence  of smoking among t ra in e e  nurses 
d id  increase s ig n i f i c a n t l y  d u r in g  th e i r  t r a i n in g  p e r io d .
( i i )  a s c e r ta in  poss ib le  p e rs o n a l i ty  and p s y c h o lo g ic a l in d ic a to rs  
wh ich m igh t reason ab ly  id e n t i f y  those t ra in e e  nurses 
more ab le  to cope w i th  the job  of n u rs in g ,  and w h ich  
m igh t ass is t  w i th  the se lec tion  of fu tu re  in d iv id u a ls  
who are more su ited  to the n u rs in g  p ro fess ion .
( i l l )  a s c e r ta in  poss ib le  p e rs o n a l i ty  c h a ra c te r is t ic s  w h ich  m igh t 
re a so n a b ly  id e n t i f y  p o te n t ia l  nu rse  smokers.
( iv )  id e n t i f y  p a r t i c u la r  areas o f n u rs in g  w h ich  are most 
l i k e l y  to  be pe rce ived  as s t re s s fu l  among t ra in e e  nurses.
(v )  determ ine w h ich  areas in  n u rs in g  are most assoc ia ted 
w i th  sm oking , and determ ine i f  the inc idence  of smoking 
is  re f le c te d  by the d i f fe re n ce  in  stress imposed by the 
d i f fe re n t  a reas .
( v i )  determ ine w hether b iochem ica l and p h y s io lo g ic a l  measure­
ments can be employed to q u a n t i f y  s tress .
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a ) Cross Sectiona l S tudy. The N a t io n a l Survey of Smoking 
among Nurses
This was a la rg e  s tudy  u n d e r ta ke n  by a team of researchers ; 
the presen t a u th o r  be ing  a le a d in g  member of th is  team.
The method employed was to des ign  a p r e l im in a r y  ques tion ­
n a ire  to in c lu d e  questions w h ich  were re le v a n t  to the sub jec t 
of s tress and smoking among nurses , fo r  example in what 
s p e c ia l i t y  or n u rs in g  experience was the grea tes t degree 
of stress encountered? I f  i t  is  t rue  th a t  nurses are more 
stressed d u r in g  t h e i r  e a r ly  t r a in in g  (C ap lan ,  1975, B irc h ,  
1978 and L e a th a r ,  1979), then do more beg in  to smoke at
S'
th is  t im e, more th a n  at any o the r  t ime in  th e i r  career?
The f i r s t  q u e s t io n n a ire  was p i lo te d  a t a la rg e  d i s t r i c t  gene ra l 
h o s p i ta l  on a sample of 100 nurses of a l l  g rades and spec­
ia l i t i e s .  Th is  sample was then in te rv ie w e d  in  sm a ll g roups 
and t h e i r  responses taped  and la te r  t ra n s c r ib e d .  In  th is  
w ay, many v a lu a b le  comments about the q u e s t io n n a ire  and 
i ts  des ign  and many a d d i t io n a l  or a l te rn a t iv e  questions were 
able to be in c o rp o ra te d  in to  a second, m od if ied  q u e s t io n n a ire .
Th is  ve rs ion  was p i lo te d  on 800 nurses at a second d is t r i c t  
h o s p i ta l .  In  a d d i t io n  to r e p ly in g  to the q u e s t io n n a ire ,  these 
nurses were in v i t e d  to comment in  a supp lem en ta ry  qu e s t io n n a ire  
on the w o rd in g  of the ques tions , the re levance  of questions 
and whether they wanted to suggest changes.
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As a re s u l t  o f th is  su rve y  and the responses to the f i r s t
p i lo t  s tu d y ,  a f i n a l  q u e s t io n n a ire  c o n s is t in g  of 54 questions
was d raw n  up .
A l l  he a lth  d is t r i c t s  in  each of the h e a lth  reg ions  (as ex is ted
in  1981) of E ng land  and Wales were g ive n  a two d ig i t  code.
Three d is t r ic t s  from each re g io n  were then selected at random
by com puter. The d i s t r i c t  n u rs in g  o f f ic e rs  (DNO's) of the
selected d is t r ic t s  were then approached fo r  he lp  in  d i s t r ib u t in g
the q u e s t io n n a ire .
F o r ty -e ig h t  DNO's were app roached , fo u r  dec l ined  to take 
p a r t  in  the s tu d y .
From in fo rm a t io n  s u p p l ie d  by  each d i s t r i c t  50,000 nurses
of a l l  g rades  w ou ld  be in c lu d e d  in  th is  sample. This rep res ­
ented about one in  n ine  of the n u rs in g  s ta f f  then employed
by the N a t io n a l Health Serv ice (DHSS pe rsona l com m u n ica tion ).
In  a d d i t io n ,  and in  o rde r  to p ro v id e  a reasonab le  cross
section of the nurse  p o p u la t io n ,  the number was increased
to in c lu d e  London p o s t -g ra d u a te  h o s p ita ls  so th a t  about 4*0 
per cent o f the sample came from London and a fu r th e r  2.5
per cent o f the f i n a l  sample came from 28 p r iv a te  h o s p ita ls .
The que s t io n n a ire s  were d e l iv e re d  p e rs o n a l ly  to each d i s t r i c t  
between September 25, 1980 and June 18, 1981.
The re p l ie s  were anonymous and i t  was not poss ib le  to connect
a r e p ly  w i th  an i n d iv i d u a l .
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Reminders were sent and a cartoon  poster was w id e ly  d is p la y e d  
as an a d d i t io n a l  rem inde r.
A to ta l  of 56,316 que s t io n n a ire s  were d is t r ib u te d  and 35,825 
re tu rn e d  (63.3 pe r c e n t ) .  The responses to each q u e s t ionna ire  
were entered in to  the U n iv e rs i ty  of S u r re y 's  prim e computer 
by d i re c t  e n t ry  from the q u e s t io n n a ire .  The a n a ly s ts  of
the da ta  was c a r r ie d  out by rou t ine s  a v a i la b le  on SPSS
(S ta t is t ic a l  Package fo r  the Socia l Sciences).
b) L o n g i tu d in a l  Study 
(A) M a te r ia ls
The sub jec ts ,  a l l  females and a l l  selected from one d i s t r i c t  
t r a in in g  school in  the South West Thames Area Health  A u th o r i ty ,  
were ass igned to one of fo u r  cohorts  acco rd ing  to whether 
they were t r a in in g  to be s ta te  re g is te re d  (SRN) or state en­
ro l le d  (SEN) nurses and depend ing  on the stages in  th e ir  
t r a i n in g .
Each cohort cons is ted  of f iv e  t ra in e e  nurses c o m p r is in g :
Cohort (1) s tuden t nurses in  th e ir  f i r s t  e ighteen months 
of t r a in in g  (3 yea rs  t r a in in g  course)
Cohort (2) p u p i l  nurses in  th e ir  f i r s t  twe lve  months t r a in in g
(2 yea rs  t r a in in g  course)
Cohort (3) s tuden t nurses in  th e ir  f i n a l  e ighteen months 
of t r a in in g .
Coh_or_t_ (_4_) p u p i l  nurses in  th e ir  f i n a l  twelve months
of t r a in in g .
Group 1 comprised c u r r e n t  smokers from a l l  cohorts .
Group 2 com prised non+ex-smokers from a l l  coho rts .
In o rde r  to a s c e r ta in  l i k e l y  re la t io n s h ip s  between p e rs o n a l i ty  
and p s y c h o lo g ic a l t r a i t s  and o c cup a t iona l s tress and p o te n t ia l
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nurse  smokers th is  s tu d y  embraced th ree  d is c ip l in e s  -  psycho log y ,  
p h ys io lo g y  and b io c h e m is t ry .
A1 ) P sych o lo g ica l and S ub je c t ive  Stress Measurements 
(A ppend ix  1)
The in s tru m e n ts  employed before and a f te r  the s tudy  to determ ine 
the p e rs o n a l i ty  and o the r  c h a ra c te r is t ic s  of the sub jec ts
were :
1) Eynsencks ' P e rs o n a l i ty  Q ues t ionna ire  (EPQ)
(Eynsenck , H.J. and Eysenck, S .B .G .,  1978)
2) Genera l Hea lth  Q ues t ionna ire  (GHQ)
(G o ldberg , D . ,  1978)
3) R o tte r 's  In te r n a l - E x te r n a l  Scale 
(R o tte r,  J . B . , 1966)
4) S p ie lb e rg e r  ' s S ta te -T ra i t  A n x ie ty  In v e n to ry  (STAl)
(S p ie lb e rg e r ,  C .D . ,  Gorsuch, R .L . and Lushene, R .E . ,
1970)
5) Smoking and Stress in  the N u rs ing  P ro fess ion  Q uestion­
n a ire  (H aw k ins ,  L . , Wood, H. and W hite, M .G .)
(A ppe nd ix  2)
6) Stress and Smoking: S ub jec t ive  Q ues t ionn a ire .
(H aw k ins ,  L . ,  W hite, M.G. and M o rr is ,  L . )
(A ppe nd ix  3)
(T h is  q u e s t io n n a ire  was employed th ro u g h o u t  the d u ra t io n  
of the s tudy  be ing  completed before and at the end of
each s h i f t . )
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A 2) P h y s io lo g ic a l Measurements.
To in v e s t ig a te  the p h y s io lo g ic a l  express ion  of occupation  
stress i t  was decided to m on ito r  the m inute by m inute 
v a r ia t io n s  in  hea r t  ra le  expected d u r in g  p s y c h o lo g ic a l 
s t r a in  o r  p h y s ic  a l  e x e r t io n .  Continuous e le c tro c a rd io ­
g ra p h ic  (ECG) reco rd in gs  were made th ro u g h o u t the d u ra t io n  
o f the w o rk in g  da y ,  fo r  those days the nurse was the 
sub jec t,  us ing  a m in a tu re  a m bu la to ry  ana logue reco rde r .  
The ana logue s ig n a ls  were co l lec ted  us ing  two M editrace  
Closed Ce ll Foam, S i l v e r / s i l v e r  ch lô r id e  t r ia n g u la r
shaped stress e lectrodes (G raph ic  C on tro l)  a rra n g e d  in  
a m od if ied  lead  11 c o n f ig u ra t io n  ( f ig  8 ) and t ra n s m it te d
to a m od if ied  M edilog 4/24, b a t te ry  opera ted  4 channe l 
m in a tu re  a m b u la to ry  ana logue  recorder (Oxford  M ed ica l 
Systems) v ia  a s ta n d a rd  tw in  core ECG lead  and 4 ch an ne l,  
10 p in  in p u t  a d a p to r .  (Oxford  M ed ica l Systems, XL-1 
f ig  9 )
For the purposes of the s tudy  fo u r  Medilog 4/24 recorders  
were pu rchased , each con ta ined  two essen t ia l p lu g - in  
modules. Located in  chan ne l one socket was a d i re c t  
re c o rd in g  a m p l i f ie r ,  s u i ta b le  fo r  ECG and o ther b io e le c t r ic
s ig n a ls  not r e q u i r in g  the h ighes t am p li tude  or extreme 
low frequency  response (Oxford  M edica l Systems, AD- 
20, frequency  response 0.15 to 100 Hz ) and channe l fo u r  
socket was a l lo ca ted  a c lock  and event reco rd in g  module 
(Oxford  M ed ica l Systems ATE-1). This module recorded
a continuous 50 Hz t im in g  s ig n a l  onto t ra c k  4 of the 
tape to d r iv e  the c lock  on a re p la y  u n i t .
119
F i g  8 .  M e d i t r a c e  c l o s e d  c e l l  f o a m . s i l v e r / s i l v e r  c h l o r i d e  
t r i a n g u l a r  s h a p e d  E . C . C . e l e c t r o d e s  a r r a n g e d  i n  a  m o d i f i e d  
l e a d  I I  c o n f i g u r a t i o n .  S i g n a l s  t r a n s m i t t e d  t o  a n  O x f o r d  
M e d i c a l  S y s t e m s  4 / 2 4  M e d i l o g  A m b u l a t o r y  R e c o r d e r .
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The ATE-1 when used in  con junc t io n  w i th  an e x te rn a l  
push b u tto n  s w itch ,  ( f ig  10) m anu fac tu red  by  the researchers , 
caused a 13 second event s ig n a l  to be superimposed on 
the t im in g  s ig n a l .  The Medilog 4/24 employed s ta n d a rd  
aud io  tape cassettes to record  ECG and t im in g  s ig n a ls  
and fo r  th is  s tudy  Agfa C90 cassettes were u t i l i s e d .
M o d if ica t io n s  c a r r ie d  out on the fo u r  M edilog 4 /2 4 's by 
the researchers , cons is ted  of re p la c in g  the fo u r  recommended 
d isposab le  M a l lo ry  RM IN m ercury  c e l ls ,  wh ich powered 
the reco rde r ,  bu t la s te d  <  18 hours, w i th  a recha rgea b le  
b a t te ry  pack ( developed fo r  the s tudy  by Berec Ba tte r ies) 
o f s im i la r  vo ltag e  and la s t in g  in  excess of 32 hours 
con tinuous  use. As the recha rgeab le  pack  cou ld  not
be accommodated w i th in  the M edilog 4/24 a pod was des igned 
and m anu fac tu red  and th is  was secure ly  fastened onto 
the side of the reco rde r  c a r r y in g  case, ( f ig  11 ) To
connect the b a t te ry  pack to the Medilog 4/24 a 5.0mm 
hole was d r i l l e d  in  the e x is t in g  b a t te ry  hous ing  in  which 
a ru b b e r  grummet was in s e r te d  and th ro u g h  w h ich  te rm in a l  
leads passed. The p ro x im a l ends were so ldered to the
a p p ro p r ia te  te rm in a ls  and the d is ta l  ends so ldered to 
a bayonet p lu g  co rre spond ing  to the bayonet socket 
o f the b a t te ry  pack .  E ig h t  b a t te ry  packs were pu rchased  
to pe rm it  4 to be in  use w h i le  4 were c h a rg in g  and 
on th is  bas is  a fo u r  p o r t  b a t te ry  ch a rg e r  was m anu fac tu red  
by the researchers .
In  a d d i t io n ,  two p e r ip h e ra l  devices were employed com­
p r is in g  a s ig n a l  c a l ib r a to r  (Oxford  M edica l Systems, 
XC-2, f ig  12 ) and a m on ito r  (Oxford  M edica l Systems,
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F i g  10.  P u s h - b u t t o n  e v e n t  s w i t c h  ( m a n u f a c t u r e d  b y  r e s e a r c h e r s )  
w i t h  s t a n d a r d  t w i n  c o r e  E . C . C .  l e a d  a n d  10 p i n  ( X L - 1 )  i n p u t  
a d a p t e r .
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OXFORD
ELECTRONIC INSTRUMENTS
MEDILOG CALIBRATOR
Tv,f X C - 2  ImV 1Hz
F i g  12 .  O x f o r d  M e d i c a l  S y s t e m s  S i g n a l  C a l i b r a t o r  ( X C - 2 )  
10  P i n  P l u g  ( s i d e  v i e w )  I n s e r t s  i n t o  E . C . C .  a n d  E v e n t  
S w i t c h  S o c k e t  i n  M e d i l o g  4 / 2 4  f o r  T o p e  C a l i b r a t i o n .
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XM-2, f ig  13). The c a l ib r a to r  p ro v id e d  p o s i t iv e  pulses
w i th  an am p li tude  of l.OmV and pu lse  w id th  of 125mSec 
w i th  a p e r io d  of 1.0 second. Powered from the Medilog 
4/24, the XC-2 a p p l ie d  a s im ila te d  'R ’ wave s ig n a l  onto 
t ra c k  1 of the tape w i th  a t im in g  accu racy  of 0.1 per 
cent and a p p l i tu d e  accu ra cy  of 2 .0  per cent. The m onito r 
was in tended  to a s c e r ta in  b a t te ry  s ta tus  and s ig n a l  
s t re n g th  p r io r  to a re c o rd in g  session. The m onito r
was l in k e d  to the reco rde r  v ia  the m on ito r  socket and 
a f l y in g  lead  and was powered by the re co rd e r .
The researchers  acknow ledged th a t  i t  was u n l ik e ly  th a t  
a sub jec t w ou ld  reco llec t to press the event bu tton  on 
the M edilog reco rde r  eve ry  occasion a p h y s ic a l ly  dem anding 
ta s k  was perform ed so decided to in c o rp o ra te  a dev ice 
w i th  w h ich  to d i f fe re n t ia te  p s y c h o lo g ic a l and p h y s ic a l  
e f fo r t .
An accelerometer wou ld  id e a l ly  measure the p h y s ic a l  
a c t i v i t y  of the sub jec t,  bu t w i th  funds  ve ry  l im i te d  the 
s tudy  was una b le  to pu rchase  these com m erc ia lly  a v a i la b le  
bu t  expens ive  dev ices. As i t  was the s w i tc h in g  mechanism, 
u s u a l ly  m ercu ry  o r  b a l l - b e a r in g  a c t iv a te d ,  w h ich  was 
most cos t ly  i t  was reso lved  to des ign and m anu fac tu re  
a less expens ive  bu t less spec if ic  a c t i v i t y  m easuring  
in s tru m e n t .  Th is  took the form of a foot opera ted
pedometer.
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OXFORD
C H A N N E L  1
C H A N N E l  ?
C H A N N E L  3
C H A N N E L  4
MEDILOG
MONITOR
T,n XM 2
F i g  13 .  O x f o r d  M e d i c a l  S y s t e m s  M e d i l o g  M o n i t o r  XM—2  
E m p l o y e d  t o  d e t e r m i n e  b a t t e r y  s t a t u s  a n d  s i g n a l  s t r e n g t h  
p r i o r  t o  r e c o r d i n g  s e s s i o n .
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A number of these devices were produced and g e n e ra l ly  
in c o rp o ra te d  some form of v a r ia b le  res is tance  s w i tc h in g .  
Severa l m a te r ia ls  were employed fo r  th is  purpose in c lu d in g  
carbon  im pregna ted  foam, f o i l  and p a p e r ,  and la te r ,
s t r a in  gauges.
These dev ices, u s u a l ly  no more th a n  2.0cms in  d iam eter
and less than  3.0mm expanded th ickn e ss ,  were des igned 
to be worn between the heel o f the sub jec t and her shoe 
and were connected to the M edilog reco rde r  v ia  channe l 
3 (AR-3 Module) by f l y in g  leads w h ich  ra n  unde r the
s u b je c t 's  t ig h ts /s to c k in g s .
When bench and f ie ld  tes ted , over 12.0. hour pe r io d s ,  
a l l  m a te r ia ls  experienced  serious perm anent de fo rm a tion  
w h ich  re s u lte d  in  s w i tc h in g  fa i lu re s .  F u r th e r  des igns
were produced u s ing  s im ple reed o n /o f f  sw itches. These 
were fas tened to d u ra lu m in iu m  s t i r r u p s  and secured to
the heel of the s u b je c t ’ s shoe by e la s t ic  and ve lc ro  
f i t t i n g s .
Despite ass is tance from the res ide n t e le c t r ic a l  eng ineer 
the researchers  were u n a b le  to p reven t se l f  and m u tua l
in d u c t io n  c u r re n ts ,  genera ted  by the sw itch ,  from dam ag ing  
the c i r c u i t  boa rds in  two of the fo u r  M edilog reco rde rs .
F a i lu re  of th is  des ign  prom pted the researchers  to in v e s t ­
ig a te  a l te rn a t iv e  methods to reso lve  th is  p rob lem .
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Measurement o f oxygen consumption is  perhaps the o n ly  
p h y s io lo g ic a l ly  accu ra te  p rocedure  to determ ine p h y s ic a l  
w o rk - lo a d  (G o ldsm ith , R. pe rsona l communication 1980),
I t  was soon comprehended however th a t  b re a th in g  th ro ugh  
a mouth-p iece w h i le  s u p p o r t in g  an ox im eter and w e a r in g  
a nose c l ip  was not conduc ive  to good c l i n i c a l  p ra c t ic e ,  
th a t  is ,  i t  p reven ted  the t ra in e e  nurse from communi­
c a t in g  w i th  her co lleagues and w i th  her p a t ie n ts .
Severa l o ther methods to d is c r im in a te  between p s y c h o lo g ic a l
and p h y s ic a l  stress were cons idered and are b r ie f l y  
d iscussed.
Work by  W il l iam s  & Stevens (1969), In b a r  (1976), Smith
(1977), Roscoe (1978), Crump (1979) and Brenner  e t a l ( 1 9 7 9 )
dem onstra ted th a t  vo ice frequenc ies  of p i lo ts  and a i r  
t r a f f i c  c o n t ro l le rs  d u r in g  p s y c h o lo g ic a l stress increased 
s ig n i f i c a n t l y  above no rm a l.
Th is  phenomonon was e x p la in e d  in  terms of sym pa the t ic  
nervous system m ed ia t ion ,  th a t  is ,  d u r in g  sym pa the t ic  
a c t i v i t y  the to n ic i t y  of s k e le ta l  muscle, and consequen tly  
la ryngea l- m uscles, is in te n s i f ie d  and frequency  d u r in g  
pho n a t io n  inc reased . A lthough  the f a c i l i t ie s  to ana lyse
such da ta  were a v a i la b le  at the Royal A i r c r a f t  E s ta b l is h ­
ment at Bedford the researchers  were of the o p in ion  th a t
d u r in g  a p s y c h o lo g ic a l c r is is ,  say, d u r in g  a c a rd ia c  
a r re s t  on the w a rd ,  a sub jec t would  be u n l ik e ly  to have
time to u t te r  a set memorised sentence in to  a la rg e  p re c is io n
tape reco rde r ,  so th is  method was d is re g a rd e d .
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Sidd le (1978) and Suter (1979) demonstrated th a t  e le c tro -
derm a l changes took p lace  in  sub jects  who were cha l le n g e d  
by d isag reeab le  p s y c h o lo g ic a l s tresso rs . They were
able  to show th a t  s k in  conductance on the palm  of the 
hand  and sole of the foot r a p id ly  inc reased  d u r in g  episodes 
of fe a r  and f r i g h t  and re tu rn e d  to norm al when the event
was ove r .
E le c t r ic a l  res is tance  in  the s k in  is  c lo se ly  re la te d  to
the amount of sweat (w a te r  and e le c tro ly te s )  th a t  c e r ta in  
m erocrine g la n d s  secrete d u r in g  sym pa the tic  a c t i v i t y ,
tha t  is ,  the conductance increases in  d i re c t  p ro p o r t io n  
to the sweat secreted.
While i t  was not beyond the a b i l i t i e s  of the researchers  
or th e i r  e le c t r ic a l  eng inee r  to m anu fac tu re  an in s trum en t
to g a th e r  and ana lyse  e lec trode rm a l d a ta ,  they were
of the o p in io n  th a t  the p lacement of ECG/EEG p re -g e l le d
e lectrodes on the palms of the hands and the soles of 
the feet were not e rgon om ica lly  sound. For exam ple,
d u r in g  the w o rk in g  s h i f t  the hands and feet of the sub jec t
be ing  observed wou ld  need to rem ain r e la t i v e ly  d r y  in
o rd e r  to d is c r im in a te  pe r io ds  of p s y c h o lo g ic a l s tress .
As the sub jec t wou ld  be w a sh in g  her hands on numerous
b u t i r r e g u la r  occasions and as the feet of the sub jec t 
w ou ld  p ro b a b ly  become p ro g re s s iv e ly  more moist tow ards
the end of the s h i f t ,  q u i te  a p a r t  from the poss ib le  d is ­
comfort o f w e a r in g  e lectrodes on the soles of the fee t,
i t  was decided th is  method d id  not s u i t  th is  s tu d y .
F ro n ta l is  muscle e lec tro m yog raph y  (EMG) was employed
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by  S idd le (1978) to measure p s y c h o lo g ic a l d is t re s s .  
He p os tu la te d  th a t  d u r in g  a n x ie ty  the f r o n ta l is  muscle
became tense (g e n e ra l iz e d  f ro w n ) .  Consequently  the 
s ig n a l  from th is  p a r t i c u la r  muscle was e s p e c ia l ly  a c t iv e .
By a n a ly s in g  EMGs from re la x e d  and p s y c h o lo g ic a l ly
a c t iv e  sub jec ts  S idd le  was ab le  to in fe r  occasions when
p s y c h o lo g ic a l stress was encountered.
However, w e a r in g  two EMG p re -g e l le d  e lectrodes on th e i r  
fo reheads fo r  12.0 hou rs ,  on two successive days , con­
v in ce d  the researchers  th a t  th is  method of d is c r im in a t in g
p s y c h o lo g ic a l  stress from p h y s ic a l  a c t i v i t y  was in a p p ro p r ia te .
As the commencement o f the s tudy  was imminent the
researchers  were c o n s tra in e d  from in v e s t ig a t in g  a d d i t io n a l  
methods. I t  was decided to re tu rn  to the o r ig in a l  p ro toco l 
th e re fo re ,  and t r u s t  th a t  the sub jects  wou ld  in d ic a te
when they  were e xe cu t in g  ex traneous p h y s ic a l  a c t i v i t y  
by  p re ss in g  the M edilog reco rde r  e v e n t-b u t to n .  In
the event t h is  method a lso  fa i le d  due to memory lapses .
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A 3. B iochemic a l  Measu re ment
Recent developments of r e l ia b le  assay methods, such 
as rad io im m unoassay , pho tom etry  and h ig h  p re c is io n  
l i q u id  ch rom a to g raphy  fo r  m easuring  p lasma and u r in a r y  
ca techo lam ines, c o r t ic o s te ro id s ,  e le c tro ly te s  and the more 
nove l c i r c u la t in g  hormones, has led  s tud ies  to re p o r t  
on functiona l- re la t io n s h ip s  between p i t u i t a r y - a d r e n a l -  
c o r t ic a l  and s y m p a th e t ic -a d re n a l -m e d u l la ry  systems and 
the m a te r ia l  a p p a re n t ly  re leased  d u r in g  perce ived  or 
a c tu a l  psychostress (Toison et a l 1965, P ride  1968,
Ganong 1975b, Levine and Coover 1976, I r v in e  et a l 1976,
C u llen  and F u l le r  1978, C u llen  F u l le r  and D o lph in  1979, 
Mathew et a l  1979 and Vaughan et a l 1979) « Indeed 
over the la s t  tw en ty  yea rs  the number of so c a l le d  'b io ­
chem ica l s tress in d e x e s ' ,  used as research to o ls  to
measure a n x ie ty  le ve ls  , has increased and now in c lu d e
such m a te r ia ls  as c i r c u la t i n g  eos inop h ils ,  p lasma and 
u r in a r y  c o r t ic o s te ro id s ,  sodium, potass ium  and h y d ro ­
gen ions,. catecholam ines and m e la ton in  to name ju s t  a
fe w .
Owing to the in v a s ive n e ss  of venepunctu re  e s p e c ia l ly
because of the numerous occasions each sub jec t wou ld
be re q u ire d  to undergo th is  p rocedure , u r in a r y  stress 
indexes were employed. M arked increases in  u r in a r y
17 h y d ro x y c o r t ic o s te ro id  (C o r t is o l)  concentration have been 
f re q u e n t ly  observed in  in d iv id u a ls  sub jected to p s y c h o lo g ic a l 
s tress (F io r ic a  and Muehls 1962, Handlon et a l 1962,
Fr iedm an , Mason and Hamburg 1963, Wadeson et a l-
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1968, Colehour and G ra y b ie l  1964, Mason et a l  1965, 
Bourne, Rose and Mason, 1967 and 1968, H a rt le y  el a l 
1972, Kehlet and Binder 1973, Foster and Dunn 1974,
Juse lius  and B a rn h a r t  1974, Wenk and L u s tg a r te n  1974,
Lev ine 1975, Q u ig ley  and Yen 1979, Gough and E l l i s
1981).
F o llow in g  the w ork  of these researchers  th is  s tudy  employed 
Ihe techn ique of m easur ing  17 OHCS (C o r t is o l)  as the 
pr im e means of d e te rm in in g  the le v e l of stress encountered 
by the sub jec t d u r in g  her w o rk in g  d a y . In  a d d i t io n
sod ium /po tass ium  r a t io  and hyd rogen  ion  conce n tra t io n
were assayed.
A ldosterone and o ther s te ro ids  w i th  s im i la r  m ln e ra lo c o r t ic o id  
a c t iv i t ie s  increase the re s o rp t io n  of sodium ions (Na+) 
from u r in e ,  sweat and g a s t r ic  ju ic e s ,  and produce potass ium  
d iu re s is  (Ganong 1975  ^ I r v in e  et a l  1976 and Z i lv a  
and P a nne l l  1984). A ldosterone is  p r im a r i l y  c o n t ro l le d
by the re n in -a n g io te n s in  system and s u b o rd in a te ly  c o n t ro l le d  
by the a d re n o c o r t ic o tro p ic  hormone and potass ium  con­
c e n t ra t io n .  (Z i l v a  and P a n n a l l  1984)
However, d u r in g  p s y c h o lo g ic a l  and p h y s ic a l  stress the
amount of a d re n o c o r t ic o tro p ic  hormone (ACTH) secreted 
by  the adenohypophys is  exceeds the p h y s io lo g ic a l ly  norm a l 
amount and is s u f f ic ie n t  to crea te  m in e ra lo c o r t ic o id  a c t i v i t y  
(Bogdonoff et a l  I960, Mason 1968, Wood 1970, Ganong
1975, G u il lem in  et a l  1977 and Z i lv a  and P a nne l l  1984).
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Consequently , fo l lo w in g  stress u r in a r y  sodium ions decrease 
and potassium ions inc rea se . The net re su lt  is to reduce 
the sod ium /potass ium  ion r a t io .  (G en try , Musante and
Haney 1973 and GoTdfarb - et a l ,  1981)
Many stud ies  have dem onstrated th a t  u r in a r y  hydrogen 
ion concen tra t ion  increases fo l lo w in g  both p s ych o lo g ica l
and p h y s ic a l  stress (Beckett and T r ig g s  1967’, Ganong 
1975, Schachter, S i lv e rs te in  and P e r l ic k ,  1977, Schachter,
Kozlowski and S i lv e rs te in  1977, Schachter et a l 1977
and Z i lv a  and P anne l l  1984).
A lthough  the prec ise  mechanism fo r  th is  reac t ion  has 
not been f u l l y  e lu c id a te d  i l  may be assumed tha t in
o rd e r  to m a in ta in  re n a l e le c t ro n e u t ra l i t y  one sodium
ion Is resorbed at the expense of e i th e r  one potassium 
or one hydrogen  ion. I n te re s t in g ly ,  w h i le  potassium
conce n tra t io n  in  the tu b u la r  ce l ls  n o rm a lly  v a r ie s  inve rse ly
w ith  hydrogen  ion co n ce n tra t io n ,  d u r in g  stress a ldosterone 
causes d iu re s is  of both potassium and hydrogen ions. 
Th is  is p ro b a b ly  because the la rge  amount of resorbed
sodium would exceed the e le c t ro e q u i l ib r ia  t in g  c a p a b i l i t ie s  
of a s in g le  species of c a t io n ,  bu t not bo th .
F i f t y  la rg e  (1 .5  l i t r e s )  s t e r i l i z a b le , w ide mouth screw
lop, a i r  t ig h t  p la s t ic  co n ta ine rs  were purchased to co l lec t 
b iochem ica l samples.
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(b )  _Mej_hod_ ( L o n g i t u d in a l  S tu d y )
Subseque.nl lo agreement and perm iss ion  by the h o s p ita l  
e th ics  committee, the d i s t r i c t  n u rs in g  o f f ic e r  and the 
w a rd  s is te rs ,  fo u r  groups of t ra inee  nurses com pr is ing  
2 groups t r a in in g  fo r  State R e g is tra t io n  and 2 t r a in in g  
fo r  State E n ro l lm e n t , some about to commence and some 
m idway th rough  th e ir  nurse  t r a in in g ,  were assembled 
on fou r  s u i ta b le  occasions and th e ir  assistance s o l ic i te d  
to become sub jec ts  fo r  the s tu d y .
The aims of the s tudy  were e x p la in e d  in  terms of d is p ro -  
p o r l io n a ie  w o rk loads  among tra in e e  nurses and the top ic  
of o ccu p a t iona l stress and the a c q u is i t io n  and maintenance 
of the h a b it  of smoking was not s p e c i f ic a l ly  d iscussed.
The nurses were a d v ised  th a t  should they p a r t ic ip a te ,  
in  the s tu d y ,  then fo r  those s h i f ts  when they were the.
sub jec ts , each would be re q u ire d  to: ( i )  wear two .ECG
electrodes on her chest and a sm all reco rde r on her 
w a is t ,  ( i i )  press an event b u t to n ,  a ttached to the reco rde r ,  
at the commencement of ex traneous p h y s ic a l  a c t i v i t y ,  
fo r  example : bed m a k in g ,  l i f t i n g  a p a t ie n t ,  w a lk in g
up and down s ta i r s ,  ( i i i )  log these p h y s ic a l  events in
a log -book p ro v id e d ,  ( i v )  complete a sub jec t ive  ques tion ­
n a ire  before and a f te r  her w o rk in g  s h i f t  (session) and 
( V ) save a i l  the u r in e  she passes d u r in g  the session 
in  a s te r i le  j a r ,  p ro v id e d  by the researchers .
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The nurses were in fo rm ed tha t the s tudy  would  con t inue  
th ro ugho u t h a l f  of th e i r  t r a in in g  course, tha t is e igh teen
months fo r  State Reg is te red tra inees  and twelve months 
fo r  State E n ro l le d  t ra in e e s .
Those nurses who vo lun tee red  to em bark on the s tudy  
were in v i te d  to v i s i t  the researchers  la b o ra to ry .  D u r in g  
th e i r  v i s i t  each nurse  was shown the equipment and 
q u e s t io n n a ire  th a t  w ou ld  be employed d u r in g  the s tu d y .  
Correct placement of ECG stress test e lectrodes and secure- 
ment and s w i tc h in g  on the reco rde r  were dem onstra ted.
Fo l low in g  the dem onstra tions  each sub ject was connected 
to the reco rde r  in  o rd e r  to c h ro n ic le  her h e a r t  ra te  d u r in g
c e r ta in  u n d e r ta k in g s  imposed by the s tu d y .
While in  the la b o ra to ry  each nurse sat in  a com fo rtab le
easy c h a i r  in  a qu ie t  da rkened  room and l is te ned  to
Relaxation made easy a re la x a t io n  tape cassette  Digest ) which was
a m p l i f ie d  by a cassette  reco rde r  (Bell & Howell 3179CX>through
earphones.
Subsequent to the r e la x a t io n  p e r io d  the sub jec t was requested 
to complete a set o f p e rs o n a l i ty  c h a ra c te r is t ic s  ques tion ­
n a ire s  and then answer c o r re c t ly ,  and as q u ic k ly  as
poss ib le  v ia  a m on ito r  and keybo a rd  (DEC MINC 11/03 
com pu te r) ,  40 com puter genera ted  m enta l a r i th m e t ic  
ques tions , w h ich  became p ro g re s s iv e ly  more d i f f i c u l t  
as the test proceeded.
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Each sub jec t was then exposed to f i f te e n  minutes p h y s ic a l  
e x e r t io n  on a con tinuous  be lt  t re a d m i l l .  (P .K . M organ) 
Th is  a c t i v i t y  cons is ted  of 3 m inutes ambulation at 1.7, 
2 .5 ,  3 .4 ,  4 .2 and 5 .0 . m .p .h .
In  th is  way each nurse  p ro v id e d  the researchers  w i th  
a set of re s t in g ,  and p s y c h o lo g ic a l ly  stressed and 
p h y s ic a l ly  s tressed h e a r t ra ie  rep resen ta t ion s  and p re ­
s tudy  p e rs o n a l i ty  p ro f i le s .
Owing to the shortage  o f ECG data  g a th e r in g  equ ipm ent 
the u t i l i z a t io n  of a ve ry  la rg e  sample p o p u la t io n  was 
not fe a s ib le .  In s te a d  i t  was decided lo choose f iv e
sub jec ts  from each of the fo u r  g roups , from among those 
nurses who o r ig i n a l l y  vo lu n tee red  (no males v o lu n te e re d ) .
Of the tw enty  t ra in e e  nurses who were se lected, e ig h t  
were c u r re n t  smokers, two were ex-smokers and the 
rem a in d e r had never smoked.
Im m ed ia te ly  p r io r  to the commencement of the s tudy  the 
sub jec ts  were a g a in  in s t ru c te d  in  how to p re p a re  and 
p o s i t io n  th e i r  own ECG e lectrodes and how to connect 
themselves to and sw itch  on th e i r  a m b u la to ry  h e a r t - r a te  
reco rd e rs .  In  a d d i t io n  i t  was impressed on each sub jec t
the im portance of c o l le c t in g  a l l  her u r in e  d u r in g  those 
s h i f ts  she was a sub jec t and the v a lue  to the s tudy  
o f com ple ting  and s e a l in g  each s u b je c t iv e  q u e s t io n n a ire  
im m ed ia te ly  before and a f te r  her session.
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The s t u d y  b e g a n  in  March  1981 a n d  e n d e d  December 1982.
Th rough the co -o p e ra t io n  of the personne l o f f ic e r  (N u rs in g )  
and the w a rd  s is te rs ,  who p ro v id e d  lo c a t io n  and o f f -
d u ty  schedules fo r  the nurse  sub jec ts ,
i t  was poss ib le  to f u l l y  a l lo ca te  the fo u r  recorders  
th ro ug ho u t day and n ig h t  sessions.
P r io r  to each session a M edilog 4.24 re co rd e r ,  ( f u l l y  
tested) complete w i th  a c a l ib r a te d  tape cassette , a 10
p in  in p u t  a d a p to r  (QMS X L -1 ) ,  a p u sh b u tto n  event m a rke r  
(m od if ied  QMS XV-2) and a c a r r y in g  case w i th  b e l t  and 
two stress test ECG e lec trodes , together w i th  two s u b je c t iv e
q u e s t io n n a ire s  and p re -a d d re s s e d  enve lopes, her pe rson a l 
event log -book  and a s te r i le ,  la b e l le d ,  u r in e  specimen 
c o n ta in e r  were le f t  on the a l lo t te d  w a rd  fo r  co l le c t io n  
by the sub jec t .
Im m ed ia te ly  fo l lo w in g  the w o rk in g  s h i f t  the equ ipment
and q u e s t io n n a ire s  were g a the red  from the s is te r 's  o f f ic e ,  
and the ^c in e  c o n ta in e r  removed from the s lu ice  room, 
by  a member of the research  team.
No session was recorded un less the sub jec t had worked
in  her lo c a t io n  in  excess of two days . Th is  ensured 
tha t o n ly  stress da ta  o r ig in a t in g  from accustomed w o rk in g
co n d it io n s  were recorded w h i le  the i r r e g u la r  s tress peaks 
w h ich  o ften  accompany f i r s t  day  w o rk in g  in  new s u r ro u n d ­
ings  were exc luded .
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(c ) Ana l y s i s  of D ata
C l )  Psychometric  Data
These da ta  subsequent to sco r ing  and cod ing  were in p u t  
in to  the U n iv e rs i ty  o f S u r re y 's  Prime Computer by d i re c t  
access from cod ing  sheets. The a n a ly s is  o f the da ta
was c a r r ie d  out by the ro u t in e s  a v a i la b le  on the S ta t is t ic a l  
Package fo r  Socia l Sciences (SPSS) 2nd E d it io n .  (Nie 
N.H. , Jenkins,. J . ,  S te inb renne r,  B. and Bent, P. 1975)»
02) P 6x^1912819^.1 data
The ana logue s ig n a l  from the M edilog 4/24 reco rde rs
was p la y e d  back  on an O xfo rd  M ed ica l Systems (QMS)
PB-2 Replay U n it  ( f ig  14 ) at 60 times recorded speed.
The a m p li tu d e  of the ' R ' wave was enhanced by an QMS
PD-2, R Wave A m p l i f ie r  Module ( f ig  14 ) . The a m p l i f ie d
was in te rfaced
ECG s ig n a l  from the PD-2 o u tp u t /  to one channe l o f a 
N ico let (E x p lo re r  I I I )  D ig i t a l  Storage Oscilloscope ( f ig  
15 ) and to an OMS H e a r t ra ie  Module ( f i g  14 ) .
The h e a r t - r a te  module p roduced  a vo ltag e  ou tpu t p ro ­
p o r t io n a te  to the recorded beats pe r m inu te . (100 bpm 
= 1.0 v o l t )  The s ig n a l  from the h e a r t - r a te  module
ou tpu t to a second ch a n n e l in  the d i g i t a l  osc il loscope 
and v ia  a 16 c h an ne l In p u t /O u tp u t  Module ( 
MNCDI ) and Analogue to D ig i ta l  C onverte r  ( HNCAD )
to a D ig i ta l  Equipment C o rpo ra t ion  (DEC) MINC PDP 11/03
M in i  Computer ( f ig  ]5 ) r u n n in g  ve rs io n  1. 1 so ftw a re .
The t im in g  and event s ig n a ls  were recovered d u r in g
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i l
F i g  16 .  D i g i t a l  E q u i p m e n t  C o r p o r a t i o n  P D P 1 1 /G 3  m i n i  c o m p u t e r .  
S i g n o l s  f r o m  O x f o r d  M e d i c o l  S y s t e m s  H e o r t r o t e  M o d u l e  o n d  E v e n t  
A m p l i f i e r  D e m o d u l o t o r  ( P E —2 )  w e r e  i n p u t  t o  t h e  P D P 1 1 / Ü 3  v i o  on  
A n o l o g u e  t o  D i g i t o l  ( A / D )  C o n v e r t e r  o n d  d o t o  p r o c e s s e d  b y  
s o f t w o r e  w r i t t e n  b y  t h e  r e s e o r c h e r s  t o  s u i t  t h e  r e q u i r e m e n t s  
o f  t h e  s t u d y .
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re p la y  by an OMS PE-2 Event A m p l i f ie r  Demodula tor, 
( f i g  14 ) The PE-2 a l low ed  the PB-2 to operate in
'T ime Off -  Tape' mode w h i le  the demodulated event
s ig n a l  ou tpu t from the re a r  of the PE-2 to the MINC
PDF 11/03 v ia  the I/O. module and A/D c o n v e r te r .
The vo ltage  ou tpu t from the h e a r t - ra te  module was c a l i ­
b ra te d  w ith  . the d i g i t a l  osc il loscope w h i le  re p la y in g  
a 60 bpm c a l ib r a t io n  s ig n a l  recorded on each tape fo r
15 m inutes (15 seconds re p la y  time) by the QMS XC-2
c a l ib r a t o r .  Any necessary vo ltag e  ad jus tm ent was ach ieved  
by using the g a in  and t r ig g e r  con tro ls  on the OMS PD-
2 module.
Tape speed was checked before a cassette was ana lysed  
using the d i g i t a l  osc i l loscope  and c a l ib r a t io n  s ig n a l .
The so ftw are  used in  con jec t ion  w ith  the PDF 11/03 was 
w r i t te n  by the researchers  to su it  the s tu d y 's  spec if ic  
needs.
On in p u t ,  da ta  was f i le d  then w r i t te n  to a Hewlett P acka rd
A7474 P lo t te r  wh ich p roduced  i )  a l in e  g ra p h  of h e a r t -
ra te  and events a g a in s t  session time (A ppe nd ix  8 )
and i t  ) a h e a r t - ra te  f req uency  h is tog ram  (A ppend ix
9 )• The da ta  was then dumped to a DEC LA 34 120cps
Dot M a t r ix  P r in te r  w h ich  p r in te d  a complete c h ro n o lo g ic a l
l i s t i n g  of h e a r t - r a te  and events over the re c o rd in g  session.
Accompanying the l i s t i n g  was a s ta t i s t i c a l  p r in to u t  of
h e a r t - r a te  va lues  c o n s is t in g  of whole session and in te r v a l
means, low and h ig h  ra nge , s ta n d a rd  d e v ia t io n ,  v a r ia n c e
1 4 3
(Appendix 1 o)
and per cent above whole session m ean./ These va lues
were then entered by  d i re c t  access in to  the U n iv e rs i ty  
o f S u r re y ’ s Prime Computer fo r  la te r  SPSS S ta t is t ic a l
A n a ly s is .
C3) B iochem ica l data
At the close of a w o rk  session u r in e  from each c o n ta in e r  
was a na lyse d  fo r  volume by  use of a 250ml g lass  g ra d u a te d  
m easur ing  c y l in d e r .  At th is  time two 15.0ml a l iquots ,
of u r in e  were ru n  in to  two 15.0ml g lass  sample bo t t le s .  
One b o t t le  c on ta ined  O .lSm ls of 10.0 pe r cent sodium 
azide (Na N ^ ) p re s e rv a t iv e ,  the o the r c o n ta ined  no p re ­
s e rv a t iv e .  The sample bo t t le s  were then p laced  in
a freezer and stored at -1 5 .0 °c .
U r in a ry  ' f re e  c o r t i s o l '  (1 7 -h y d ro x y c o r t ic o s te ro id )  was 
ana lyse d  by rad io im m unoassay  w i th  T raveno l L a b o ra to r ie s , 
Gamma Coat (125) C o rt iso l RIA, D irect U r in a ry  Assay 
w i th o u t  E x t ra c t io n ,  C l in ic a l  K i t ,  Ca ta logue Number 
CA-529, (Tonks 1963, Rodb arc! et a l  1968, Rodbard
and Leward 1970, Y a llo w  and Berson 1971, Rodbard
1974 and Rodb ard and  H u t t  1974) when s u f f ic ie n t  u r in e /
sodium azide specimens, to a ss im i la te  a complete RIA 
CA-529 k i t ,  were co l le c ted .
U r in a ry  sodium and po tass ium  leve ls  were determ ined
(Fig 17)by a C o rn ing  435, N a /K /L i ,  Flame Photometer,/ (Ha ld  
1947, B e rns te in  1952, D rye r  1956, Puffeles and Nessim, 
1957, B o ling  1964, G e n try ,  Musante and Haney 1973, 
B u r t is ,  Begvich and Watson 1975 and G o ld fa rb  et a l
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1981) U r in a r y  hyd rogen  ion conce n tra t io n  (pH) was
determ ined by an E lec tron ic  Ins trum en ts  L im ite d ,  L a b o ra to ry  
pH Meter, Model 7020 (F ig IB ) .
U r ine  from sample bo t t le s  w ith o u t  p re s e rv a t iv e  were ana lysed  
i n i t i a l l y  about 10 days a f te r  co l le c t io n  and f re e z in g
and then on two fu r th e r  occasions, w i th  7 days between 
each d e te rm in a t io n ,  to a s c e r ta in  poss ib le  va lue  a l t e r ­
a t ions  due to l i k e l y  b io -d e g ra d a t io n .  ( th ro u g h o u t the 
d u ra t io n  of the s tudy  no s ig n i f ic a n t  changes were observed)
These va lues were then entered by d i re c t  access in to
the U n iv e rs i ty  of S u r re y 's  Prime Computer fo r  la te r  SPSS 
S ta t is t ic a l  A n a ly s is .
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SECTION i
The In c id e n c e  of Smoking among S tuden t a n d  P u p i l  N urses
a ) The N a t io n a l C ross -sec t iona l Study of Smoking and Stress 
among Nurses
Data from th is  s tudy  has been p u b l is h e d  elsewhere (H aw k ins , 
White and M o rr is ,  1982). Presented here is  a summary of 
the re s u lts  p e r ta in in g  to smoking p reva lence  among grades 
of n u r s in g , in c lu d in g  s tuden t and p u p i l  nu rses . (Tab le  
1). Also in c lu d e d  is  the re s u l t  from question  18 (see A ppend ix  
2 v i)  conce rn ing  the change in  inc idence of smoking d u r in g  
the t r a in in g  p e r io d  (Tab le  2 ) .  In  a d d it io n  the re su lts  from 
question 17 (see A ppend ix  2 v i )  r e g a rd in g  when the h a b it  
was a cq u ire d  is  presen ted (Tab le  3 ) .
b) L o n g i tu d in a l  S tudy, Stress and Smoking among T ra inee  
Nurses
In  th is  respect some da ta  was also ob ta ined  from the lo n g i ­
tu d in a l  s tu d y ,  however, in  th is  case numbers were sm a ll 
and d id  not re f le c t  any change in  o v e ra l l  smoking ra te s .  
However, one sub jec t gave up smoking d u r in g  t r a in in g  w h i ls t  
ano the r took up the h a b i t .
Tab le 1 shows th a t  the h ighes t  inc idence  of smoking was 
found in  p u p i l  nurses (37.1 per c e n t) ,  w h i le  s tuden t nurses , 
30.3 per cent o f whom smoked, ran ke d  s ix th  h ighes t among 
those grades w i th  a predom inance of smokers.
Table 2 in d ic a te s  th a t  w h i le  n e a r ly  54.0 pe r  cent o f nurse  
smokers s ta r te d  to smoke before e n te r in g  the p ro fess io n ,  w i th
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N ATIO N AL  CROSS-SECTIONAL STUDY 
S m o K in g  a n d  S t r e s s  Among N u r s e s
N u rs in g  Grade % o f  Smokers
P u p i l  n u rs e  (SEN t r a i n i n g )  37 .1
T r a in e d  SEN 35. 5
S is t e r /C h a r g e  n u rs e  3 1 .7
N u rs in g  O f f i c e r  31. 4
D i s t r i c t  n u rs e  3 0 .5
S tu d e n t  nurse(SRN t r a i n i n g )  3 0 .3
S t a f f  n u rs e  28. 3
D i v i s i o n a l  n u r s in g  o f f i c e r  26. 4
S e n io r  n u r s in g  o f f i c e r  2 3 .5
D i s t r i c t  n u r s in g  s i s t e r  2 3 .2
C l i n i c a l  t e a c h e r  2 2 .1
D i s t r i c t  m id w i fe  2 1 .4
P u p i l  m id w i fe  2 0 .5
S t a f f  m id w i fe  1 8 .7
H e a l th  v i s i t o r  1 4 .5
Table. 1 P r o p o r t i o n  o f  n u rs e s  sm ok ing  a c c o r d in g  
t o  t h e i r  g ra de .
A h ig h  in c id e n c e  o f  sm ok ing  was o b s e rv e d  among 
t r a i n e e  S ta te  E n r o l l e d  N u rses  (SEN). A l th o u g h  
t h e  number o f  t r a i n e e  S ta te  R e g is te r e d  N urses  
(SRN) who were c u r r e n t  sm okers was le s s  th a n  
t h e i r  SEN c o l le a g u e s  i t  was s u f f i c i e n t l y  e le v a te d  
t o  r a n k  them among th o s e  g ra d e s  c o m p r is in g  a 
d i s p r o p o r t i o n a t e  number o f  sm okers.
I n t e r e s t i n g l y ,  t h e  d a ta  d e m o n s t ra te d  t h a t  th o s e  
g ra d e s  w h ic h  e n jo y e d  most autonomy a ls o  had th e  
lo w e s t  in c id e n c e  o f  sm ok ing.
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NATIONAL CROSS-SECTIONAL STUDY 
Smoking and S t r e s s  Among N urses
W hen  w a s  t h e  s m o k i n g
h a b i t  a c q u i r e d  X
A t  s c h o o l 2 0 .9
A f t e r  s c h o o l ( b e f o r e  t r a i n i n g ) 3 2 .7
D u r in g  n u rs e  t r a i n i n g 3 8 .9
A f t e r  r e g i s t r a t i o n / e n r o l m e n t 7. 5
T a b le .  2. The t im e  a t  w h ich  th e  sm ok ing  h a b i t
was a c q u i r e d  f o r  a l l  c u r r e n t  and e x -s m o k e rs .
C o n c e r n in g ly ,  a l t h o u g h  n e a r l y  5 4 .0  p e r c e n t  o f  
n u rs e s  who smoked s t a r t e d  t o  smoke b e fo r e  
e n t e r i n g  th e  p r o f e s s io n ,  w i t h  more th a n  2 0 .0  
p e r c e n t  a c q u i r i n g  t h e  h a b i t  a t  s c h o o l ,  n e a r l y
3 9 .0  p e r c e n t  began t h e  h a b i t  d u r in g  n u rs e  t r a i n i n g .
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more than  20.0 per cent a c q u i r in g  the h a b it  at school, 38.9 
per cent c la im ed to have commenced the h a b it  d u r in g  nurse
t r a i n i n g .
Table 3 p resen ts  the changes in  smoking h a b its  s ince s ta r t in g
n u rs in g .  About 36.0 pe r cent had inc reased  the number 
of c ig a re t te s  consumed since s ta r t in g  n u rs in g .  Very few 
c la im ed to have reduced th e i r  in ta k e .
Data from th is  s tudy  have dem onstrated tha t  the inc idence
of smoking among student and p u p i l  nurses d id  inc rease
a p p re c ia b ly  d u r in g  th e i r  t r a in in g  p e r io d .
SECTION i i
P e rs o n a l i ty  and P sych o lo g ica l in d ic a to rs  of Stress among 
T ra inee  Nurses 
L o n g i tu d in a l  Study
In th is  s tudy  da ta  are presented conce rn ing  the re la t io n s h ip  
between a n x ie ty  (s tress )  states and p e rs o n a l i ty  and psycho­
lo g ic a l  c h a r a c te r is t ic s .
Tab le  4 p resen ts  raw  da ta  fo r  the General Hea lth  Q uest ionna ire
(GHQ), R o l le r 's  I n te rn a l - E x te rn a l  Locus of C on tro l (R o t te r 's
1 -  E ), E yse nck 's  P e rs o n a l i ty  Q uest ionna ire  (EPQ) and Sp ie l-
b e rg e r 's  S ta ie -T ra i t  A n x ie ty  In v e n to ry  (STAl) fo r  the tw en ty
tra inee  nurses who co-ope ra ted  in  the s tu d y .  P r io r  to the
commencement of the in v e s t ig a t io n  sub jec ts  11 and 12 chose
to w i th d ra w  from the s tudy  bu t were im m ed ia te ly  rep la ced
by numbers 21 and 22, from the same y e a r  and course.
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NATIONAL CROSS-SECTIONAL STUDY 
Smoking and S t r e s s  Among N urses
Changes i n  sm ok ing  h a b i t s  %
In c r e a s e d  v e r y  much 15. 7
In c r e a s e d  s l i g h t l y 20. 6
No change 16. 7
D ecreased  s l i g h t l y 4. 9
D ecreased  v e r y  much 6. 6
D o n ' t  know 1, 4
Table. 3- Changes i n  sm ok ing  h a b i t s  s in c e  s t a r t i n g  
n u r s in g .
D i s t u r b i n g l y ,  w h i l e  J u s t  o v e r  3 6 .0  p e r c e n t  o f  
n u rs e  sm okers  i n d i c a t e d  t h a t  t h e y  had in c re a s e d  
t h e  h a b i t ,  v e r y  few c la im e d  t o  have re d u c e d  t h e i r  
c o n s u m p t io n .
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Table 5 show re la t io n s h ip s  between STAl and GHQ, EPQ and 
R o tte r ’ s 1 -  E when e va lu a te d  by  Spearman’ s Rank C o rre la t io n .
Table 6 p resen ts  b io p h y s io lo g ic a l  and psychom etr ic  da ta  
by in d iv id u a l .  The ta b le  shows norm a l ranges and mean 
va lues  fo r  each measurement. In  a d d i t io n ,  re la t io n s h ip s
between t r a i t  a n x ie ty  and R o tte r 's  I -  E and b io p h y s io lo g ic a l  
scores are p resen ted .
Data descr ibed  in  ta b le  5 demonstrate s ig n i f ic a n t  p o s i t iv e  
r e la t io n s h ip s  between STAl (s ta te )  and ( t r a i t )  a n x ie ty  le ve ls
and section D (depress ion) of the GHQ and EPQ (neu ro t ic ism )
scores, and between STAl ( t r a i t )  and R o tte r 's  1 -  E.
The data  in d ic a te d  th a t  those sub jects  who scored h ig h  in  
the GHQ (D ), EPQ (N ) o r  R o tte r 's  1 -  E were also more l i k e l y
to experience a g re a te r  s tress e le va t ion  in  response to a 
s tressor because th e i r  b a s a l le v e l  o f a n x ie ty  was h ig h e r  
than  low t r a i t  types .
Results from ta b le  6 dem onstrate th a t  a p a r t  from in ve rse  
re la t io n s h ip s  between STAl ( t r a i t )  and u r in a r y  c o r t is o l  and
between R o tte r 's  1 -  E and u r in a r y  volume there were no
s ig n i f ic a n t  c o r re la t io n s  between a n x ie ty  and b io p h y s io lo g ic a l  
d a ta .
Thus w h i le  i t  m igh t be a p p ro p r ia te  to adm ins te r these au then ­
t ica te d  and v a l id a te d  p e rs o n a l i ty  and p s y c h o lo g ic a l in s trum en ts  
to p o te n t ia l  nu rse  t ra in e e s ,  in  o rde r  to select fo r  low t r a i t
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in d iv id u a ls  most ab le lo  cope w i th  the stresses of n u rs in g ,  
th is  s tudy  has been unab le  to dem onstrate a re la t io n s h ip  
between a n x ie ty  measured by psychom etry  and a n x ie ty  measured 
by b io p h y s io lo g ic a l  methods.
SECTION i i i
P e rs o n a l i ty  and P sych o lo g ica l in d ic a to rs  w h ich  m ight reason ab ly  
d is t in g u is h  the la te n t  Nurse Smoker
in  th is  section da ta  are presented of p e rs o n a l i ty  and psycho­
lo g ic a l  scores of smoking and non+ex-sm oking t ra in e e  nurses 
(Tab le  7 ) .  Also in c lu d e d  are re s u lts  a t ta in e d  from both
groups of t ra in e e  nurses and from a se lec tion  of females 
from the gene ra l p o p u la t io n  (Tab les  8 -  13).
Tab le  7 demonstrates th a t  the re  were no s ig n i f ic a n t  d if fe rences  
between smokers and non+ex-sm okers .
Tab le  8 presents  re s u lts  of the General Health  Q uestionna ire  
fo r  smokers and non+ex-smokers. N e ither g roups e x h ib i te d  
scores w h ich  w ou ld  in d ic a te  serious p s y c h o lo g ic a l a b n o rm a l i t ie s ,
I .e .  the means were n o t ic e a b ly  below those scores c i te d  as 
p o te n t ia l l y  p s y c h o p a th ic .
Tab le 9 in d ic a te s  th a t  w h i le  the mean Rotters 1 -  E score
fo r  non+ex-smokers was s ig n i f i c a n t ,  the score fo r  smokers
was no d i f fe re n t  th a n  th a t  o f a gen e ra l p o p u la t io n  of females.
Tables 10 and 11 dem onstrate th a t  the mean EPQ scores fo r  
smokers and non+ex-smoker t ra in e e  nurses were no d i f fe re n t
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T a b l e . 7 . P S Y C H O M E T R IC  Q U E S T I O N N A I R E  D A T A
P R E - S T U D Y
N l “ 9  
N2*=l 1
S m o k e r s  v s  Non***E xsm okore
M a n n - W h i t n e y  T e s t S t u d e n t ' s  T e s t
S I S 2 u t  v a l u e p r o b
GHQ ( S c a l e  A) 120.5 132.5 41.5 1.135 0.20
GHQ ( S c a l e  B) 89.0 164.0 44.0 0.968 0.30
GHQ ( S c a l e  C) 110.0 143.0 52.0 0.434 0.60
GHQ ( S c a l e  D) 109.0 144.0 53.0 0.367 0.60
ROTTER 95.5 157.5 50.5._ 0.543 0.50
EPQ ( P e y c h o t x c i s m ) 105.5 125.5 47.5 0.462 0 .60
EPQ ( E x t r o v e r s i o n ) 124.0 107.0 29.0 1.777 > 0 .05
EPQ ( N e u r o t i c i s m ) 99.0 132.0 54.0 0.000 1.00
EPQ ( L i e ) 77.0 154.0 32.0 1.563 0.10
STAX ( S t a t e ) 111.0 120.0 42.0 0.853 0.40
S T A l  ( T r a i t ) 82.5 148.5 37.5 1.173 0.20
P sycho m e tr ic  d a ta  c o l l e c t e d  from  smokers and non+exsmokers 
p r i o r  t o  th e  s tu d y .
Mann-Whitney ra n k  sum and s t u d e n t ' s  t e s t  i n d ic a te d  t h a t  th e r e  
were no s i g n i f i c a n t  d i f f e r e n c e s  between groups.
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P S Y C H O M E T R IC  Q U E S T I O N N A I R E  D A T A
P R E - S T U D Y
G o l d b e r g ' s  
G e n e r a l  H e a l t h  
Q u e s t  i  o n n a  i  r e
Smokers 
Mean score
Non+Exsmks 
Mean score
Abnormal 
Mean score
' A '  S o m a t i c  s y m p t o m s 1. 2 5 0 .  5 8 > 1 0 .  5
' B '  A n x i e t y  S i n s o m n i a 0 .  6 3 1. 4 2 > 1 0 .  5
' C ' S o c i a l  d y s f u n c t i o n 0 .  3 8 0 .  5 0 > 1 0 .  5
' 0 '  S e v e r e  d e p r e s s i o n G. 7 5 0 .  3 3 > 1 0 .  5
T a b le .8. R e s u l ts  dem ons tra ted  t h a t  th e  sco re s  
f o r  smokers and non+exsmokers were w e l l  below 
tho se  quo ted  as abnormal; mean v a lu e s  a re  n o t  
c i t e d .  The minimum p o s s ib le  sco re  f o r  each 
s e c t io n  was z e ro  w h i le  th e  maximum was 14. 
I n d i v i d u a ls  who sco red  more tha n  3 /4  o f  th e  
maximum f o r  each s e c t io n  i . e .  10.5  were l i k e l y  
t o  be s u f f e r i n g  s e r io u s  psychopathy .
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T a b la .9, P S Y C H O M E T R I C  Q U E S T I O N N A I R E  D A T A  
P R E - S T U D Y
R o tta r 'e  I -E  Locus o f Control
Trainaae ' Norms' Student's Test
Mean Stdevn Mean Stdevn t  val prob
Stnokare 12.0 3.2 9.0 3.9 2.02 >0.05
Non+ExSmokars 12.4 3.7 9 .0 3.9 2.53 <0.02
S tu d e n t ’ s ' t '  test in d ic a te d  th a t  the mean I  -  E Locus o f 
C on tro l score fo r  smokers d id  not d i f f e r  s ig n i f i c a n t l y  from 
R o tte r 's  ’ n o rm a liz e d ' mean, however, the score fo r  non+ 
exsmokers was s ig n i f i c a n t l y  d i f fe re n t .
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than  those of a gene ra l p o p u la t io n  of female s tuden ts .
Tables 12 and 13 show th a t  the mean scores fo r  the STAl 
fo r  smoking and non+ex-sm oking tra inee s  resembled those
of t h e i r  female c o u n te rp a r ts  in  the genera l p o p u la t io n .
Results in d ic a te d  tha t  i t  wou ld  be h ig h ly  u n l ik e ly  th a t  p o te n t ia l  
smokers cou ld  be id e n t i f ie d  w i th  the psychom etr ic  in s trum en ts  
exp loyed by th is  in v e s t ig a t io n .  Indeed , on s c r u t in is in g
the raw da ta  presen ted in  ta b le  4, i t  was not poss ib le  to 
p re d ic t  th a t  sub jec t 4 wou ld  develop in to  a smoker.
SECTION iv
P a r t ic u la r  Areas of N u rs ing  id e n t i f ie d  as Stress P rovok ing
a) N a t io n a l C ross -sec t ion a l S tudy , Smoking and Stress among 
Nurses
Presented here is  a summary of re su lts  conce rn ing  p a r t i c u la r  
areas of n u rs in g  c i te d  as s t re s s fu l  (Tab le  14). Also in c lu d e d  
is the re s u l t  from ques tion  33 (see A ppend ix  2 ix )  re g a rd in g
o ther sources of stress (Tab le  15).
b ) L o n g i tu d in a l  S tudy , Stress and Smoking among T ra inee  
Nurses
In th is  re g a rd  da ta  was ob ta ined  from th ree  sources ( i )  
Stress and Smoking in  the N u rs ing  Profess ion Q uest ionna ire  
(see A ppend ix  2 ix )  (Tab les 16 and 17), ( i i )  D a i ly  S ub jec tive
Q uest ionna ire  (see A ppend ix  3) (Tab les  17 and 18) and ( i i i )  
B iochem ica l and P h y s io lo g ic a l  Measurements (Tab les  19 and 
20).
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Tabla.10, P S Y C H O M E T R I C  Q U E S T I O N N A I R E  DATA
P R E - S T U D Y
Eyeanck'e P ersonality  Questionnaire
Smokers ' Norms' Student' e Test
Mean Stdevn Mean Stdevn t  val prob
EPQCP> Psychoticiem 3.6 3.0 2.5 0.65 0.5 ..
EPQCE) Extroversion 1 5 .0 5 .7 13 .5 4 . 7 a.67_ n.ç; .
EPQ CN) Naurot i c i em 12.6 6.6 12.2 5-9 0.22 w
S tuden t 's  ' t ' test in d ic a te d  tha t there were no s ig n i f ic a n t  
p e rs o n a l i ty  d if fe rences  between smokers and those es tab l ishe d  
fo r  genera l s tudents by Eysenck in  1978.
Tabla. n« P S Y C H O M E T R I C  Q U E S T I O N N A I R E  D A T A  
P R E - S T U D Y
Eysenck's P ersonality  Questionnaire
Non+ExSmokers ' Norms' Student's Test
Mean Stdevn Mean Stdevn t  val prob
EPQCP) Psychoticism 3.2 3.9 3.0 2.5 0.23 0.8
EPQCE) Extraversion 11.8 4.7 13.5 4.7 1.20 0.2
EPQCN) Neuroticism 12.0 5.5 12.2 5.9 0.10 0.8
S tude n t 's  ' t ' test in d ic a te d  tha t there were no s ig n i f ic a n t  
p e rs o n a l i ty  d i f fe rences  between non+exsmokers and those 
e s tab l ished  fo r  genera l s tudents by Eysenck in  1978.
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TablQ.1 2 . P S Y C H O M E T R I C  Q U E S T I O N N A I R E  DATA
P R E - S T U D Y
Spielberger'©  S ta te -T ra it  A -I
Smoker© ' Norms' Student's Test
Mean Stdevn Mean Stdevn t  val prob
State Anxiety 40.1 9.2 37.6 11.8 0.62 0.50
T ra it  Anxiety 38.3 9.5 A1.6 11.3 0.86 0.30
S p ie lbe rgo r  ’ s S ta to -T ra i i  A n x ie ty  In v e n to ry  (STM ) scores 
co l lec ted  p r io r  to the commencement of the s tudy  from smokers
S tude n t 's  ' t ' test in d ic a te d  th a t  the STAl scores fo r  t ra in e e  
nurses who smoked d i f fe re d  in s ig n i f i c a n t l y  from those 
's ta n d a rd is e d '  scores asce r ta ined  by S p ie lbe rge r  in  1970.
Table.13 . P S Y C H O M E T R I C  Q U E S T I O N N A I R E  D A T A  
P R E - S T U D Y
Spielberger'©  S ta te -T ra it  A -I
Non+ExSmokore ' Norme' Student's Test
Mean Stdevn Mean Stdevn t  val prob
S tate  Anxiety 34.8 9.5 37.6 11.8 0.83 0.40
T r a it  Anxiety 41.8 11.6 41.6 11.3 0.06 0.80
S p ie lbe rge r * s S ta te -T ra i t  A n x ie ty  In v e n to ry  (STAl) scores 
co l lec ted  p r io r  to the commencement of the s tudy  from 
non+exsmokers.
S tuden t 's  ' t ' test in d ic a te d  tha t the STAl scores fo r  t ra inee  
nurses who d id  not smoke d i f fe re d  in s ig n i f i c a n t ly  from those 
's ta n d a rd is e d '  scores asce r ta ined  by S p ie lbe rge r  in  1970.
164
( i ) Stress and Smoking In  the N u rs ing  Profession Q uestionna ire
a) Tab le 14 presents  areas of n u rs in g  c i te d  as s t re s s fu l .  
The la rg e s t  s u b je c t iv e  source of s tress appeared to be exam in ­
a t ion s ,  a l tho ugh  n e a r ly  13*0 per cent cons idered  n ig h t  du ty  
to be e s p e c ia l ly  s t re s s fu l .
Tab le  15 shows o ther sources of stress found in  the n u rs in g  
p ro fess ion . Heavy w o rk loa d  was c i te d  as a p r im e cause of 
job s tress , w h i ls t  n e a r ly  18.0 pe r cent o f nurses considered 
unharm on ious re la t io n s h ip s  at w o rk  as e x c e p t io n a l ly  s t re s s fu l .
In te re s t in g ly ,  of the 35,828 nurses who p a r t ic ip a te d  in  the 
n a t io n a l  su rv e y ,  few rega rded  w a rd  du ties  as s t re s s fu l .
b) Tab le  l6  p resents  areas of n u rs in g  repo r ted  by t ra in e e s ,  
(w ith  a minimum of 12 months n u rs in g  expe r ie n ce ) ,  as p a r t i c u la r ­
ly  s t re s s fu l .  A lthough  sm a ll in  number, over 68.0 per cent 
of sub jects  c i te d  n u rs in g  exam ina t ions  as e s p e c ia l ly  s t re s s fu l .
Of the o ther areas l is te d ,  a l l  except p e rha ps ,  s u rg ic a l ,  
onco log ica l and p a e d ia t r ic  n u rs in g  were pe rce ived ,  a l tho ugh  
to a lesser degree, as s t re s s fu l .
Table 17 shows re s u lts  of a d d i t io n a l  areas repo r ted  as s t re s s fu l 
by t ra in e e  nurses. Over 68.0 per cent s ta ted  tha t  s ta f f  
re la t io n s h ip s  were a p a r t i c u la r  source of s tress , w h i le  almost
16.0 per cent d isc losed  th a t  re s p o n s ib i l i t y  and s h i f t  work  
were n o t ic e a b ly  s t re s s fu l .
I t  shou ld  be noted th a t  questions 32 and 33 (see A ppend ix  
2 ix )  pe rm it ted  m u l t ip le  responses, consequen tly  the sum of 
the percen tages w i l l  not n e c e s s a r i ly  compute to 100.0,
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NATIONAL CROSS-SECTIONAL STUDY 
Smoking and S t r e s s  Among N urses
A r e a  o f  n u r s i n g  
e x p e r i e n c e
% o f  N u r s e s  C i t i n g  
a r e a  a s  s t r e s s f u l
N u rs in g  e x a m in a t io n s 20. 5
N ig h t  d u ty 12. 9
O p e ra t in g  t h e a t r e 9. 4
I n t e n s i v e / s p e c i a l c a re 7. 9
O th e rs  C in c l . d o n t know.
n o t  a p p l i c a b le ) 7. 2
None o f  th e s e 6. 3
G e r i a t r i c s 5. 6
C a s u a l t y 5. 3
P s y c h ia t r y 5. 1
P a e d ia t r i c s 4. 7
M e d ic a l  ward 3. 7
S u r g i c a l  ward 2. 6
T e a ch in g 2 .2
O b s t e t r i c s 1. 8
O nco lo gy 1. 7
N e u ro lo g y 1. 3
Community 1. 0
G ynaeco logy 0. 9
T a b l e .  14. A reas  o f  n u r s in g  c i t e d  as s t r e s s f u l .
The l a r g e s t  s u b j e c t i v e  s o u rc e  o f  s t r e s s  appeared  
t o  be caused  by e x a m in a t io n s ,  a l t h o u g h  n e a r l y
1 3 .0  p e r c e n t  c o n s id e re d  n i g h t  d u ty  t o  be 
p a r t i c u l a r l y  s t r e s s f u l .
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NATIONAL CROSS-SECTIONAL STUDY 
Smoking and S t r e s s  Among N urses
O t h e r  s o u r c e s  
o f  s t r e s s
% o f  N u r s e s  c i t i n g  
a s  s t r e s s f u l
Heavy w o rk lo a d 32. 4
S t a f f  r e l a t i o n s h i p s 17. 9
R e s p o n s i b i l i t y 14. 4
S h i f t  work 9. 3
I n a b i l i t y  t o  cope w i t h Job 1 .6
T a b l e .  1 5 ,  O th e r  s o u rc e s  o f  s t r e s s .
Heavy w o rk lo a d  was c i t e d  as a p r im e  s o u rc e  o f  
Job s t r e s s .  In  a d d i t i o n ,  n e a r l y  1 8 ,0  p e r c e n t  o f  
n u rs e s  c o n s id e r e d  u nh a rm o n iou s  r e l a t i o n s h i p s  a t  
w ork  t o  be p a r t i c u l a r l y  s t r e s s f u l ,  w h i l e  14 .4  
p e r c e n t  re g a rd e d  r e s p o n s i b i l i t y  as a p r i n c i p a l  
s t r e s s o r .
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SMOKING AND STRESS AMONG TRAINEE NURSES
A r e a  o f  n u r s i n g  
e x p e r i  e n c e
% o f  T r a i n e e s  C i t i n g  
a r e a  a s  s t r e s s f u l
N u rs in g  e x a m in a t io n s 68. 4
% Smokers 
<42. 1)
G e r i a t r i c s 36, 8 (10. 5)
N ig h t  Duty 26, 3 < 5 .3 )
O p e ra t in g  T h e a t re s 26. 3 C 5 .3 )
C a s u a l ty 2 1 .  1 (10. 5)
M e d ic a l 21. 1 ( 5 .3 )
N e u ro lo g y 2 1 .  1 (10. 5)
I n t e n s i v e  c a re 2 1 .  1 ( 5 .3 )
S u r g i c a l 10, 5 ( 5 .3 )
O nco logy 10. 5 ( 5 .3 )
P a e d ia t r i c s 5. 3 ( 0 .0 )
T a b l e . 16. A reas  o f  n u r s in g  c i t e d  as s t r e s s f u l .
The l a r g e s t  s u b j e c t i v e  s o u rc e  o f  s t r e s s  appeared  
t o  be caused by e x a m in a t io n s ,  w h i le  n e a r l y
3 7 .0  p e r c e n t  c o n s id e re d  g e r i a t r i c  n u r s in g  t o  be 
p a r t i c u l a r l y  s t r e s s f u l .  In  a d d i t i o n ,  a b o u t
2 6 .0  p e r c e n t  r e p o r t e d  n i g h t  d u ty  and o p e r a t in g  
t h e a t r e s  as s t r e s s f u l .
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SMOKING AND STRESS AMONG TRAINEE NURSES
O t h e r  s o u r c e s  
o f  s t r e s s
% o f  N u r s e s  c i t i n g  
a s  s t r e s s f u l
%Smokers
S t a f f  r e l a t i o n s h i p s 68, 4 (26. 3)
R e s p o n s i b i l i t y 15, 8 ( 5 .3 )
S h i f t  work 15 .8 ( 5 .3 )
I n a b i l i t y  t o  cope w i t h Job 10 .5 < 0 .0 )
None o f  th e s e 5. 3 ( 5 .3 )
T a b l e .  1 7 ,  O th e r  s o u rc e s  o f  s t r e s s .
U nharm on ious r e l a t i o n s h i p s  a t  work were c i t e d  as 
p r im e  s o u rc e s  o f  s t r e s s .  In  a d d i t i o n ,  n e a r l y
1 6 .0  p e r c e n t  c o n s id e r e d  r e s p o n s i b i l i t y  and s h i f t  
w ork p a r t i c u l a r l y  s t r e s s f u l ,  w h i l e  a lm o s t
1 1 .0  p e r c e n t  r e p o r t e d  i n a b i l i t y  t o  cope w i t h  th e  
Job as s t r e s s  p r o v o k in g .
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i l )  Sub jec tive  Q uestionna ire
The tab le s  c o n s t i tu t in g  the whole of a pp end ix  4 demonstrate 
tha t  a p a r t  from one or two exceptions there were no s ig n i f ic a n t  
in d ic a t io n s  tha t sub jec t ive  da ta  co llec ted  d u r in g  day s h i f ts  
and those ga thered  at n ig h t  were d i f fe re n t .  Moreover, when 
s c ru t in is e d  i t  was observed th a t  apa r t  from a few ins tances 
there were no s ig n i f ic a n t  d i f fe rences  between sub jects  who 
smoked and those tha t d id  not (see A ppend ix  5)- These 
f in d in g s  revea led  tha t  s e p a ra t in g  da ta  in to  fo u r  d is t in c t  
n u rs in g  s h i f ts  ( e a r ly ,  la te ,  e a r ly  h a l f - d a y  and n ig h t )  and 
in to  two groups (smokers and non+ex-smokers ) d id  not y ie ld  
s ig n i f ic a n t  d i f fe rences .  Therefore  these da ta  were presented 
in  terms of 'a l l  s h i f t s '  and 'e n t i re  sub ject p o p u la t io n ’.
Tab le 18 demonstrates re s u l ts  of s u b je c t ive  que s tionna ires  
completed p r io r  to commencing d a i ly  n u rs in g  du t ie s .  Low 
mean scores, 49 or less, in d ic a te  a p ro p e n s ity  to anxiousness 
and pessimism, w h i ls t  scores of 51» or g re a te r ,  denote a 
more calm and sangu ine  em otiona l s ta te ; a score of 50 suggests 
compromise between the two. A pa rt  from s ta r t in g  du t ies
s ig n i f i c a n t l y  more f ru s t r a te d  when a l lo ca ted  to n e u ro lo g ic a l 
n u rs in g ,  bu t more s a t is f ie d  re g a rd in g  w o rk in g  in  in te n s iv e  
care , and less s t im u la ted  when b e g in n in g  on gyna eco log ica l 
w a rds , bu t  more s t im u la te d  in  p s y c h ia t r y ,  there were no 
d if fe rences  between s p e c ia l i t ie s .
However, when ran ke d  acco rd ing  to in c re a s in g  anx iousness
and pessimism (1 = sangu ine ) to (13 = pess im ism ), sub jec ts
appeared calm and sangu ine  s ta r t in g  d a i ly  du t ies  on p s y c h ia t r i c ,
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in te n s ive  care and m edica l w a rds , but p ess im is t ic  when commen­
c ing  in  the s p e c ia l i t ie s  of onco logy, neu ro logy  and gynaeco logy.
Table 19 presents re s u lts  of sub jec t ive  q u e s t io n n a ire  data  
completed at the conc lus ion  of d a i ly  n u rs in g  d u t ie s .  Other 
than the scales, ' i r r i t a b l e  -  ca lm ' and 'bo red  -  s t im u la te d ' 
there were s t a t i s t i c a l l y  s ig n i f ic a n t  d if fe rences  between s p e c ia l­
i t ie s .  When ra n k e d ,  onco logy, p s y c h ia t r y  an d o p e ra t in g  theatres  
emerged as areas wh ich  were ca lm ing  and wh ich  were more 
sa t is fy ing  and s t im u la t in g  In  c o n tra s t ,  m ed ica l,  g yna eco log ica l 
and s u rg ic a l  w a rds  appeared to in c i te  fee l ings  of more a n x ie ty ,  
f r u s t r a t io n  and i r r i t a b i l i t y .
Close s c ru t in y  of tab les  18 and 19 demonstrate th a t ,  o ther
than in  a few inc idences , the mean s u b je c t ive  scores are
co n s is te n t ly  in  excess of 50. Th is  suggests th a t  a l th o ugh
some s p e c ia l i t ie s  scored h ig h  and o ther scored low , r e la t iv e
to each o the r ,  the re  was a p ro p e n s ity  fo r  the o v e ra l l  scores
ato skew tow ards  r e la x i io n ,  s a t is fa c t io n  and chee rfu lness . 
Hence w h ile  i t  may be reasonab le  to in fe r  th a t  the group 
of s p e c ia l i t ie s  at the top of each ta b le  were more p o p u la r  
than those at the bottom, i t  would  be presum ptuous to p os tu la te  
th a t  the low er ra n k e d  s p e c ia l i t ie s  were s t re s s fu l .
With re g a rd  to the re s u lts  de r ive d  from su b je c t ive  d a ta ,  
no s p e c ia l i t y  or g roup  of s p e c ia l i t ie s  were shown to be s t re s s fu l ,  
indeed each n u rs in g  s p e c ia l i t y  re tu rn e d  scores w h ich  were 
in  genera l above 50 in  the sub jec t ive  r a t in g  scales (Tab les  
18 and 1 9 ) .
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( i l l )  B iochemical and P h y s io lo g ic a l  (b io p h y s io lo g ic a l )  Results 
The tab les  com pr is ing  the whole of app end ix  6 d is p la y  
b io p h y s io lo g ic a l  da ta  by s h i f t s .  A pa rt  from a few excep tions,
the d if fe re n ce s  between s h i f ts  were not s ig n i f ic a n t .  Moreover, 
when the d a t a  were exam ined by g roup  (see A ppend ix  
7), there  were no s ig n i f ic a n t  d if fe rences  between smokers 
and non+ex-smokers w h ich  wou ld  in f lu e n ce  the re s u l t .
These f in d in g s  suggested th a t  i t  was needless to a p p o r t io n  
da ta  in to  fo u r  independan t s h i f ts  or in to  two separa te  g roups .
The re s u lts  are there fo re  presen ted in  terms o f ' a l l  s h i f t s '  
and ' e n t i re  sub jec t p o p u la t io n  ' .
Tab le 20 presents  mean b io p h y s io lo g ic a l  va lues  by s p e c ia l i t y .
The re s u l ts  in d ic a te d  th a t  a p a r t  from sodium potassium  
ra t io s  fo r  neu ro logy  and o p e ra t in g  thea tres , no va lues  were 
ou ts ide  the norm a l ranges . In  a d d i t io n ,  no s p e c ia l i t y  was
observed to have va lues  w h ich  suggested i t  to be u n iq u e ly  
s t re s s fu l .  On a n a ly s is ,  the re su lts  dem onstrated th a t  a p a r t  
from u r in a r y  pH and sod ium /po tass ium  ra t io  there were s ig n i f ic a n t  
d iffe rences  between s p e c ia l i t ie s  (Tab le  21). However, when
computed w i th  Spearm an 's  c o r re la t io n  tes t,  there were no 
re la t io n s h ip s  between the b io p h y s io lo g ic a l  in d ic a to rs .  Therefore 
no ra n k in g  of s p e c ia l i t ie s ,  w i th  re g a rd  to the in c re a s in g
degree of s tress , a p p ra is e d  by the b io p h y s io lo g ic a l  in d ic a to rs ,  
was perfo rm ed.
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T a b l  e . 2 1. BIOCHEMICAL AND PHYSIOLOGICAL DATA 
Mean V a lu e s  f o r  A l l  S h i f t s  
E n t i r e  S u b je c t  P o p u la t i o n
B i o p h y s i o l o g i c a l  D a ta
U. Volume 
(mls/shift) u.pH
u, Na/K 
(ratio)
u. Cortisol 
(uq/24hrs)
Heartrate
(bpm)
S u r g i c a l 729 6. 01 2. 1 86 .3 94 .8
M e d ic a l 719 .8 6. 03 1. 96 89. 57 98. 4
N e u ro lo g y 506 .3 5. 58 1. 41 70. 24 8 7 .2
O r th o p a e d ic 980. 1 6. 07 2 .24 61. 78 90. 7
C a s u a l t y  Dept 646. 1 5.91 1. 83 100. 4 90. 6
I n t e n s i v e  Care 552. 5 6. 11 1. 79 44. 16 8 0 .5
O p e r a t in g  T h e a t re 599 .8 6. 07 1. 45 65, 84 89. 4
O b s t e t r i c 504 .6 6. 43 1.84 96. 83 83. 5
G e r i a t r i c 713. 5 6. 14 1. 93 83. 93 93. 6
G ynaeco logy 820. 2 6. 09 1. 6 83. 97 95. 3
O nco logy 529. 1 5. 86 1.85 86. 65 9 7 .2
P s y c h ia t r y 998 .7 6. 08 1.68 112.3 88. 4
P a e d i a t r i c 767 .8 6, 09 2. 47 39. 57 88 .6
A n a l y s i s  o f  V a r i a n c e ,  B e tw een  S p e c i a l i t i e s
F Sic, F Sic,
Uninary Volume Urinary Na/K Heartrate
3. 223 0. 900 2. 520
0. 000 O. 547 0. OlO
Urinary Uri nary pHCort i so 1 I. 579 4. 651 O. 095 0. OOO
S p e a r m a n 's  Rank C o r r e l a t i o n  C o e f f i c i e n t
Prob Prob
u. V o 1ume vs u. pH O. 1 1 O. 36 u. Vo 1 Ume vs u. Na/K 0. 35 0. 12
u. V o 1ume vs u.Cortisol -O. 02 0. 52 u. Vo 1 ume vs Heartrate 0. 32 O. 14u. pH vs u. Na/K O. 12 O. 35 u. pH u. Cort i so 1 -O. 18 0. 72u. pH Heartrate -O. 35 0. 88 u. Na/K u.Cortisol “0. 16 0. 70u. Na/K Heartrate -0. 36 0. 11
O ther tha n  u r in a r y  pH and so d ium /po tass ium  r a t i o ,  th e re  were 
s i g n i f i c a n t  d i f f e r e n c e s  between s p e c i a l i t i e s .  C o r r e la t io n  o f  
s t r e s s  measurements by Spearman's Rank A n a ly s is  dem onstra ted  
t h a t  th e r e  was no e v id en ce  f o r  r e l a t i o n s h ip s  between 
b io p h y s io lo g i c a l  measurements.
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O v e ra l l  re s u lts  in d ic te d  th a t  nurses cons idered exam ina tions  
to be the most s t re s s fu l component of n u rs in g  p ra c t ic e ,  bu t
of the o ther areas none except perhaps n ig h t  d u ty  s tands 
out as be ing  seen as p a r t i c u la r l y  s t re s s fu l .  Indeed, w a rd  
work was not p rom inen t among those areas of n u rs in g  perce ived  
as s t re s s fu l and the lo n g i tu d in a l  s tudy  supports  th is  f in d in g .
Factors associa ted w i th  n u rs in g ,  such as heavy w o rk  loads , 
s ta f f  re la t io n s h ip s  and re s p o n s ib i l i t y ,  appeared to be pr im e 
sources of s tress .
This s tudy  has demonstrated th a t  a l though  there  are p ro b a b ly
some less p o p u la r  s p e c ia l i t ie s ,  there appeared to be few
w h ich  were e n t i r e ly  adverse . The prom inent sources of stress 
o r ig in a te d ,  not from a c tu a l n u rs in g  p ra c t ic e ,  bu t  from in f luences  
loca ted on the p e r ip h e ry  of the jo b  - the supp lem enta ry  
occup a t io na l a c t iv i t ie s  (see pages 77 -  85).
SECTION V
Areas of N u rs ing  Most Associated w i th  Smoking
Presented here is  a summary of the re s u lts  from questions 
9 and 10 of the N a t iona l C ross -sec t iona l S tudy , Smoking and 
Stress Among Nurses (see A ppend ix  2 iv )  p e r ta in in g  to smoking 
p reva lence  by f ie ld  of w ork  (Tab le  22).
Tab le 22 presents  the smoking inc idence  among nurses broken  
down by f ie ld  of w o rk .  P s y c h ia t ry  had the h ighes t p ro p o r t io n  
of smokers (42.4 per cent) w h i le  the lowest p ro p o r t io n ,  at 
about h a l f  th is  ra te ,  was found among nurses employed in
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N ATIO NAL CRO SS-SECTIONAL STUDY 
S m o k i n g  a n d  S t r e s s  Among N u r s e s
F i e l d  o f  work % o f  n u rs e s  Smoking
P s y c h ia t r y 42. 4
C a s u a l t y 33. 3
G e r i a t r i c s 32. 5
A d m in i s t r a t i o n 32. 3
S u r g i c a l 31. 2
O p e ra t in g  T h e a t re s 31. 0
S p e c ia l  c a re  u n i t s 30. 6
M e d ic a l 29. 7
I n t e n s i v e  c a re 28. 1
Nurse  e d u c a t io n 27. 3
O u t p a t i e n t s / c l i n i c s 23. 4
G ynaeco logy 23. 2
P a e d i a t r i c s 21. 4
Community 21. 1
T a b le . 2 2 .  P r o p o r t io n  o f  n u rs e s  smoking a c c o rd in g  t o  t h e i r  
f i e l d  o f  work.
P s y c h ia t r y  has th e  h ig h e s t  p r o p o r t io n  o f  smokers 
(42 .4  p e r c e n t ) ,  w h i le  th e  low es t p r o p o r t io n ,  a t  
about h a l f  t h i s  r a te ,  i s  found  among p a e d ia t r i c  
and community nurses.
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the com m unity .
The fac t th a t  a h ig h  p ro p o r t io n  of males w ork  in  p s y c h ia t ry  
(48.7 per cent) and 46.1 pe r cent of male nurses smoke,
and p s y c h ia t ry  has a h ig h  p ro p o r t io n  of smokers may i n i t i a l l y  
appear connected. However, a h igh  p ro p o r t io n  of females 
in  p s y c h ia t ry  smoke (41.2 per cent) compared to 27.5 per
cent who work ou ts ide  th is  s p e c ia l i t y .  Th is  wou ld  in d ic a te
tha t nurses found p s y c h ia t r y  p a r t i c u la r l y  s t re s s fu l ,  i f  the 
suppos it ion  l i n k in g  stress to smoking was co rrec t (sec pages 
95 -  101). However, i f  th is  was so, then i t  was not pe rce ived  
as such by nurses p a r t i c ip a t in g  in  the c ro ss -se c t io n a l s tudy 
(Tab le  14), or by the t ra in e e  nurses in  the lo n g i tu d in a l  
s tudy  (Tab le  I 6 ) , since p s y c h ia t r y  was not repo r ted  as a 
p a r t i c u la r l y  h ig h  stress a rea . Other areas a lso associated 
w ith  h ig h  inc idence  of smoking in c lu d e d  c a s u a lty  and g e r ia t r ic s .  
These areas were not cons idered by nurses who took p a r t  
in  the c ro s s -s e c t io n a l s tudy  as s t re s s fu l (Tab le  14), a l tho ugh
g e r ia t r ic s ,  bu t  not c a s u a l ty ,  was c ited  by 36.8 per cent
of t ra in e e  nurses as p a r t i c u la r l y  s t re s s fu l ;  in te re s t in g ly  
of these o n ly  10.3 per cent were smokers (Tab le  16).
Close s c ru t in y  of tables 18, 19, 20 and 21, dem onstrated there
were no re la t io n s h ip s  between areas c ited  as s t re s s fu l (Tab les 
14 and 16) and the inc idence  of sm oking.
The p o s s ib i l i t y  tha t d i f fe re n t  areas of n u rs in g  impose d i f fe re n t  
stresses w h ich  is  re f le c ted  by the inc idence of smoking has 
not been dem onstra ted.
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SECTION Vi
Biochemical and P h y s io lo g ic a l Measurements to Q u a n t i fy  Stress 
In th is  s tu d y ,  data  was ob ta ined  from a se lection of su b je c t ive  
questions and from b iochem ica l and p h y s io lo g ic a l  {b io p h y s io lo g ­
ic a l )  measurements, d u r in g  the pe r io d  of the lo n g i tu d in a l  
s tu d y .  Selected su b je c t ive  scales ' anx ious  -  ca lm ' and 'tense 
re la x e d  ' were in c lu d e d  to e lu c id a te  the degree of
p s ych o lo g ica l s tress , ' t i r e d  (P) ( p h y s ic a l ly )  -  a le r t  ( ? ) '  
was used to d i f fe re n t ia te  p s y c h o lo g ic a l from p h y s ic a l  s tress , 
w h i ls t  'o v e r-w o rk e d  -  u n d e r-w o rke d  ' was in co rp o ra te d  in  
o rde r to id e n t i f y  in te g ra te d  s tress , th a t  is ,  c o l le c t iv e  q u a n t i t ­
a t ive  and q u a l i t a t i v e  p s y c h o lo g ic a l and p h y s ic a l  s tress.
Presented here is  a summary of the re s u lts  conce rn ing  the 
app rop r ia teness  of us ing  b io p h y s io lo g ic a l  measurements to 
q u a n t i fy  s tress in  the u n c o n tro l le d  w o rk in g  env ironm ent (Tab le  
23). Also in c lu d e d  are re s u l ts  from tab le  21 (see Section
i v ) .
Tab le  23 p resen ts  re s u lts  of b io p h y s io lo g ic a l  and sub jec t ive  
measurements. When co r re la te d  by Spearm an's  a n a ly s is  there 
was s trong evidence fo r  re la t io n s h ip s  between a l l  sub jec t ive  
scales However, the re  were no s ig n i f ic a n t  c o r re la t io n s  between
sub jec t ive  and b io p h y s io lo g ic a l  measurements, o r  between
independent b io p h y s io lo g ic a l  measurements.
Table 21 demonstrates b io p h y s io lo g ic a l  re s u lts  by s p e c ia l i t y .
The data  dem onstrated th a t  a l tho ugh  o n ly  two va lues were 
ou ts ide  those ranges , accepted as no rm a l,  no s in g le  b io p h y s io ­
lo g ic a l  in d ic a to r  c o n s is te n t ly  re la te d  w i th  ano the r.  I t  was
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T a b le .  2 3  . SELECTED SUBJECTIVE SCORES (AFTER DAY SHIFTS) 
AND BIOPHYSIOLOGICAL DATA 
A l l  S h if ts  
E n tire  S ub jec t p o p u la tio n
S u b je c t iv e B i  o p h ys1o lo g ic a l
Anxious/
calm
Tense/
relaxed Tired (P)/ alert (P)
Overwork/
underwork
a Volune 
als/shift u.pH
u.No/K
(ratio)
u. Cortisol 
(utj/24hrs) Heartrate(bpm)
S u rg ic a l 57.2 54.9 40.4 40.2 729 6.01 2.1 86.3 94.8
M ed ica l 59.3 54.4 43.8 40.2 719.8 6.03 1.96 89.57 98.4
N euro logy 67.5 67.9 67.1 39.4 506.3 5.58 1.41 70.24 87.2
O rth o p a e d ic 66.2 63.6 50.4 40.9 980.1 6.07 2.24 61.78 90.7
C a s u a lty  Dept 62.1 60.7 51.1 44.5 646.1 5.91 1.86 100.4 90.6
In te n s iv e  Care 60.7 60.9 43.5 49.3 552.5 6.11 1.79 44.16 80.5
O p e ra tin g  T he a tre 71 67.5 54.1 56.8 599.8 6.07 1.45 65.84 89.4
O b s te tr ic 64.2 64.1 53.8 57.2 504.6 6.43 1.84 96.83 83.5
G e r ia t r ic 61.8 61.6 54 36 713.5 6.14 1.93 83.93 93,6
G ynaecology 57.6 55.5 52.5 44.9 820.2 6.09 1.6 83.97 95.3
O ncology 71.2 73.5 53.3 50.2 529.1 5.86 1.85 86.65 97.2
P s y c h ia try 72.3 68.1 59.9 58.5 998.7 6.08 1.68 112.3 88.4
P a e d ia t r ic 65.2 62.7 58.6 56.2 767.8 6.09 2. 47 39.57 88.6
A n a l y s i s  o f  V a r i a n c e ,  B e tw een  S p e c i a l i t i e s
OF F Siq OF F Si aAnxious — calm 1 2 2. 232 0. OlO T ense—relaxed 12 2. 055 0. 001Tir-sd (P) — Alart (P) 12 3. 261 0. OOO Over—underworked 12 6. 057 O. GOOUrinary Volume 12 3. 223 O. 000 Urinary pH 12 1. 579 0. 095Urinary Na/K 12 O. 900 O. 547 Urinary Cortisol 12 4. 651 0. 000Heartrate 12 2. 520 0. 010
S p e a r m a n 's  Rank C o r r e l a t i o n  C o e f f i c i e n t
r Prob n Prob
Anxious T ense 0. 94 O. OOO Anxious Tired CP) 0. 70 0. 040Anx i ous Overworked 0. 50 O. 041 Anx i ous u, Volume -0. 1 1 O. 640A n x 1ous u. pH -0. 23 O. 770 Anx i ous vs u. Na/K -0. 26 O. 01OAnxious u.Cortisol 0. 04 0. 440 Anx i ous vs Heartrate -0. 31 O. 050Tense Tired CP) 0. 71 0. 030 T ense vs Overworked 0. 40 0. 040Tense vs V o 1ume -O. 20 O. 020 vs u. pH -O, 12 0. 660Tense vs u. Na/K -0. 33 0. 060 vs u.Cortisol 0.01 O. 490Tense vs Heartrate -0. 39 0. 900 Tired CP) vs Overworked 0. 30 O. 160Tired(P) u. Vo 1 ume -O. lO 0. 630 Tired CP) u. pH 0. 04 O. 450T i red <P) u. Na/K -O. 40 0. 910 Tired CP) u. Cortisol -O. 02 O. 530T i red <P) vs Heartrate -0. 39 0. 900 Overwork u. Volume 0. 00 o. 490Overwork vs u. pH 0. 32 0. 140 Overwork vs u. Na/K -0. 19 o. 740Overwork vs u. Cort i so 1 O. 17 0. 290 Overwork vs Heartrate -0. 41 o. 920u. Volume vs u. pH O. 1 1 O. 360 u. Volume vs u. Na/K 0. 35 0. 120u. Volume vs u.Cortisol -0. 02 O. 520 u. Vo 1 ume vs Heartrate -O. 32 0. 140u. pH u, Na/K 0. 12 0. 350 u. pH u. Na/K vs u. Cortisol -O. 10 o. 720u. pH Heartrate -O. 35 0. 000 u. Corti so 1 -O. 16 o. 700u. Na/K Heartrate O. 36 O. 110
A n a ly s is  o f  v a r ia n c e  dem onstra ted  th a t  a p a r t  from  u r in a ry  pH 
and u r in a r y  so d iu m /p o ta ss iu m  r a t i o  th e re  were s ig n i f i c a n t  
d i f fe re n c e s  between s p e c ia l i t ie s .  C o r r e la t io n  o f  s t re s s  
measurements by Spearm an's a n a ly s is  in d ic a te d  th a t  w h ile  th e re  
was s tro n g  e v idence  f o r  d i r e c t  r e la t io n s h ip s  between s u b je c t iv e  
sco res , th e re  were no r e la t io n s h ip s  between s u b je c t iv e  and 
b io p h y s io lo g ic a l v a lu e s , o r  between in t e r  b io p h y s io lo g ic a l 
in d ic a to r s .
181
not poss ib le  there fo re  to d is t in g u is h  a l te ra t io n s  in  stress 
leve ls  measured by these param eters  fo r  a p a r t i c u la r  s p e c ia l i t y .
Results have dem onstrated th a t  i t  is  not fe a s ib le  to employ 
b iochem ica l or p h y s io lo g ic a l  techniques to q u a n t i f y  stress
in  such s i tu a t io n s  as those encountered in  the w ork  p lace ,
where i t  is  not poss ib le  to adequa te ly  co n tro l  the in d iv id u a l  
or the env ironm en t.
While there  Is l i t t l e  doubt in  the e f f ic a c y  of us in g  such
methods in  supe rv ised  c o n tro l le d  co n d it io n s ,  i t  is deba tab le  
whether the exp e r im e n ta l da ta  wou ld  be m e a n in g fu l i f  co l lec ted  
from sub jec ts  w h i le  in  an u n re s t r ic te d  e n v iro n m e n t . in  such
environm ents even the most s k i l le d  observers cannot be r e p r i ­
manded fo r  f a i l i n g  to no tice  obscure inc idences wh ich  in  
themselves may in c i te  severe stress s i tu a t io n s  (see pages
67 -  71). These obscure covert or ove r t  events compromise
data and in v a l id a te s  any conc lus ions .
This s tudy suggests tha t  b iochem ica l and p h y s io lo g ic a l  measure­
ments cannot be employed to q u a n t i fy  s tress in  u n co n tro l le d  
work env ironm ents .
182
Di scussion
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DISCUSSION
This s tudy  was in s t ig a te d  by the Health Educa tion  Counc il |
(HEC) out of concern both fo r  the hea lth  of the nurse and 
fo r  the a m b ig u i ty  of the ro le  of the nurse as a hea lth  educato r 
when she h e rse l f  was a smoker.
C le a r ly ,  the nurse  who smokes has l i t t l e  c r e d ib i l i t y  in  p e r ­
suad ing  her p a t ie n ts  not to smoke. Moreover, a p a r t  from 
p resen ting  an u n s u ita b le  example fo r  m ode l l ing  b e h a v io u r ,  
there was also concern tha t as an o c cup a t iona l g roup , nurses 
may su ffe r  i l l - h e a l t h  both from the s t re s s fu l n a tu re  of the 
job and from the c ig a re t te s  w h ich  they may consume to re l ie v e  
the effects  of s tress .
But, was the inc idence  of smoking r e a l l y  h ig h  among nurses, 
and i f  so was smoking u n q u e s t io n a b ly  re la te d  to stress wh ich  
nurses were p u rp o r te d  to  encounter in  th e i r  job?
A lthough a number of s tud ies  were conducted in  an endeavour
to e lu c id a te ,  w i th  a l i t t l e  more c e r t a in t y , the p reva lence
of smoking in  the n u rs in g  p ro fess ion , none were conc lus ive  
because they su ffe red  from a de f ic iency  of sub jects  (Small
and Tucker 1979, E lk in d  1979, Lea tha r  1979, H i l l i e r  1981 
and M u rra y  et a l  1981).
One in te re s t in g  aspect to emerge from the s tud ies  und e rtake n
by Small and Tucker (1979) and Lea thar (1979) was th a t  
a h ig h  p ro p o r t io n  of nurses a c q u ire d  the smoking h a b it  d u r in g
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the p e r io d  of t h e i r  t r a i n i n g .
The r e s u l t s  of th i s  s tu d y  d e m o n s t ra te d  th a t  o v e r  one t h i r d
of t ra in e e  nurses were smokers. The h ighes t inc idence was 
found among p u p i l  nurses (37.1 p e rc e n t) ,  w h i le  30.3 percent 
of s tudent nurses had also a c q u ire d  the h a b i t  ( ta b le  1).
Of these, 54*0 percen t s ta r te d  smoking p r io r  to e n te r in g
the p ro fess ion , w i th  more th a n  20.0 percen t a c q u ir in g  the
h a b it  at school.
N early  39.0 percen t of smokers reported  th a t  they had s ta r te d
smoking d u r in g  th e i r  t r a in in g  ( ta b le  2 ) .  In  a d d i t io n ,  over
36.0 percen t of nurses who were a lre a d y  smokers when they
s ta rted  t r a in in g  s ta ted  th a t  they had increased  the number
of c ig a re t te s  smoked since s ta r t in g  nurse  t r a in in g  ( ta b le
3 ).
While these re s u l ts  la rg e ly  support  the f in d in g s  of e a r l ie r
researchers  (Sm all and Tucker 1979, E lk in d  1979, Lea tha r
1979, H i l l i e r  1981 and M u rra y  et a l  1981), th a t  the inc idence
of smoking among t ra in e e  nurses d id  inc rease  s ig n i f i c a n t l y
d u r in g  th e i r  t r a i n in g ,  they d id  not show c o n c lu s iv e ly  th a t
the p reva lence  of smoking was any g re a te r  th a n  m igh t be 
expected of o the r occu p a t io n a l g roups .
Indeed, compared to females from matched socioeconomic ba ck ­
g rounds, the p ro p o r t io n  of p u p i l  nurses who smoked waè
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5.9 percen t less than  s k i l le d  m anua l,  n o n -p ro fe ss io n a l women 
and 3-7 percen t less s tudents smoked th a n  in te rm ed ia te  and 
ju n io r  no n -m anua l women (OPCS 83/3, 1983).
While an increase of 39.0 percen t in  the number of smokers 
in  a p o p u la t io n  m igh t be cons idered  e s p e c ia l ly  h ig h  i t  has 
not been es ta b l ish e d  th a t  i t  is  p a r t i c u la r l y  un ique  fo r  young 
women of th is  age g roup .
Various s tud ies  have in t im a te d  th a t  genetic  fac to rs  and a cqu ired  
c u l t u r a l  and e n v iro nm en ta l im pressions s t ru c tu re  and fash ion  
norm al p e rs o n a l i ty .  Th is  c o n tr ib u te s  to the gen e ra l psycho logy 
of p e rs o n a l i ty  and to the development of successfu l cop ing  
mechanisms (N avran  and S tau ffache r  1957 and 1958, Redden 
and Scales 1961, L e v i t t ,  L u b ia  and Zuckerman 1962, Eysenck 
1962, Rotter 1966, George and Stevens 1968, Le fcourt 1974, 
Spie l'berger 1976 and Lewis 1980).
I t  m igh t be a rgued  th a t  c e r ta in  types of p e rs o n a l i ty  may 
cope more success fu l ly  w i th  p a r t i c u la r  fa c to rs  encountered 
d u r in g  nurse  t r a in in g ,  w h i le  o the r types may f a i l  to cope.
This s tudy  dem onstrated th a t  a n x ie ty  and depress ion , neuro - 
t ic ism  and e x te r n a l i t y  ( th a t  is ,  a tendence to blame fa te  
to v in d ic a te  f a i l u r e ,  o r  exonerate  success) are s ig n i f i c a n t l y  
re la te d  ( tab le -  5 ) .
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L o g ic a l ly ,  t ra in e e  nurses who do not su f fe r  from depress ion , 
are not n e u ro t ic  and who suppose they can con tro l t h e i r  
env ironm ent ( in te rn a ls )  were less l i k e l y  to experience e leva t ions  
in  s tress , in  response to a s tressor because th e i r  b a sa l le v e l 
of a n x ie ty  was lower than  h ig h  t r a i t  types.
Results from th is  s tudy  demonstrated th a t  p e rs o n a l i ty  and 
p s y c h o lo g ic a l c h a ra c te r is t ic s  of t ra in e e  nurses d id  not d i f f e r  
s ig n i f i c a n t l y  from those of females in  the gene ra l p o p u la t io n  
( ta b le  6 ) .
Indeed, c o n t ra ry  to p o p u la r  p u b l ic  o p in io n ,  there was l i t t l e  
ev idence to suggest th a t  nov ice nurses have any p a r t i c u la r  
in n a te  p e rson a l a t t r ib u te s  to  equ ip  them fo r  a successfu l 
ca ree r in  n u rs in g  than any o the r female in  the gene ra l popu­
la t io n .  Tha t is ,  most females cou ld  become competent nurses 
and p r e v a i l  in  the n u rs in g  p ro fess io n ,  sub jec t to the necessary 
t r a in in g .
Over the la s t  two decades the n u rs in g  p ro fess ion  has been
reproached by o the r hea lth  pro fess ions and the gen e ra l popu­
la t io n  at la rg e  fo r  the h ig h  inc idence  of smoking among 
its  members.
In  the l i g h t  of th is  u n iv e rs a l  d is a p p ro v a l ,  nurses who smoke 
are less l i k e l y  to enamour sen ior s ta f f ,  m ed ica l p ra c t i t io n e rs ,
co lleagues and members of the p u b l ic ,  and may m is ta k e n ly
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be rega rded  as p o r t r a y in g  nurses in  g en e ra l.
I d e a l ly ,  i t  w ou ld  be exped ien t fo r  persons respons ib le  fo r  
se lec t ing  fu tu re  nurses to choose in d iv id u a ls  who d id  no t,  
and would  no t, smoke. In  th is  way the inc idence of smoking 
in  the n u rs in g  p ro fess ion  wou ld  s h a rp ly  dec l ine .
However, a l tho ugh  id e n t i f ic a t io n  of c u r re n t  smokers is  not 
p a r t i c u la r l y  d i f f i c u l t ,  d is t in g u is h in g  la te n t  smokers is .
Eysenck ( I9 6 0 ) ,  L o r r  et a l  (1963), Eysenck (1969b), Loo (1979) 
and Eysenck (1980) observed th a t  a s ig n i f ic a n t  number of 
smokers in  th e i r  s tud ies  e x h ib i te d  s trong  e x t ra v e r t  c h a ra c ­
te r is t ic s  and suggested th a t  smokers were p ro b a b ly  more 
g re g a r io u s ,  o u tg o in g ,  a c t iv e ,  o p t im is t ic  and Im pu ls ive  than  
o ther types .
While deve lop ing  the General Hea lth  Q ues t ionna ire ,  Goldberg 
(1970) pe rce ived  th a t  la te n t  and conspicuous fu n c t io n a l  p s y ­
choses , such as depress ion cou ld  be detected w i th  th is  in s t r u ­
ment. Depressed in d iv id u a ls  p resent w i th  c h a ra c te r is t ic s
s im i la r  to those of u ns tab le  e x t ra  ve r ts ,  such as, moodiness, 
im pu ls iveness  and in te rm it te n t  g rega riousness  and optim ism . 
This led Loo (1979) and Eysenck (1980) to reason th a t  the 
inc idence of smoking among depress ives l i k e  th a t  of e x t ra v e r ts  
was l i k e l y  to be h ig h .
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In  a d d i t io n ,  R o lle r  (1966), Le fcourt (1966), Joe (1971) and 
Horn (1979) had e a r l ie r  in d ic a te d  th a t  e x te rn a ls ,  fo r  example, 
in d iv id u a ls  who blame fa te  fo r  both f a i l u r e  and success were 
more l i k e l y  to be e x t ra v e r t  types . By im p l ic a t io n  th is
suggested tha t i f  the inc idence  of smoking is  h ig h  among
e x t ra v e r ts  then i t  is  l i k e l y  to be h ig h  among e x te rn a ls .
The re s u lts  of th is  s tudy  w ou ld  not demonstrate any s ig n i f ic a n t
d if fe rences  between p e rs o n a l i ty  and p s y c h o lo g ic a l t r a i l s  o f 
t ra inee  nurses who smoked and those who d id  not ( ta b le  
7).
On com paring  the psychom etr ic  c h a ra c te r is t ic s  of the two
t ra in e e  groups w i th  females in  the genera l p o p u la t io n  ( tab les  
1 2 &
8, 9, 10, 11 ,/  13), there were no s ig n i f ic a n t  d i f fe rences , a p a r t
from non + ex-smokers p re se n t in g  as more e x te rn a l  types 
( ta b le  9).
Th is  f in d in g  is  somewhat conce rn ing  as th is  g roup of t ra inees  
is in d is p e n s a b le  fo r  p re s e n t in g  a new non-sm oking  image 
to o ther hea lth  p ro fess io na ls  and to the p u b l ic  in  ge n e ra l.
Concern ing because p o te n t ia l  nurse managers shou ld  id e a l ly  
be c h a ra c te r is e d  as in d iv id u a ls  w i th  a p ro p e n s ity  towards 
assuming dom in ion over th e i r  careers  and th e i r  env ironm ent
(Rotter and M u lry  1965, Rotter 1966 and Le fcou r t  (1974), 
and also be successfu l in  m o d ify in g  the a t t i tu d e s  of others 
(Phares 1965).
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These q u a l i t ie s  were not demonstrated among th a t  g roup of 
nurses most essen t ia l fo r  c h a n g in g  the concept of a n ic o t in e  
add ic ted  p ro fess io n ,  the non-sm okers. Th is  m igh t in d ic a te  
th a t  non-sm oking  tra inees  shou ld  be a ffo rded  tu i t io n  in  cop ing  
and in te r n a l  re in fo rcem ent s k i l l s  e a r ly  in  t h e i r  careers  and 
not la te  at the s ta f f  nu rse  le v e l w h ich  is  the more u s u a l.
To suggest th a t  p o te n t ia l  smokers cou ld  be c u l le d  by se lec ting  
on ly  those in d iv id u a ls  who scored h ig h  on R o tte r 's  scale 
would  be u n r e a l is t ic .  Indeed i t  was not poss ib le  to p re d ic t  
th a t  sub ject 4 w ou ld  become a smoker months in to  her t r a in in g  
from the raw  da ta  presented in  tab le  4.
On the b as is  of th is  s tudy  any attempt to employ psychom etr ic  
tests to select out p o te n t ia l  smokers wou ld  f a i l  because of 
the number o f fa lse  p o s i t iv e s  and fa lse  nega tives  observed 
c le a r ly  in  ta b le  4-
This s tudy  la r g e ly  d ispe ls  the op in ions  of those researchers 
respons ib le  fo r  deve lop ing  these p e rs o n a l i ty  and p sych o lo g ic a l 
qu e s t ionn a ires  th a t  smokers can be id e n t i f ie d  s im p ly  by th e ir  
e x t ra  ve r ted  p e rs o n a l i t ie s .
An a l te rn a t iv e  approach to the problem of smoking among 
nurses is  to in v e s t ig a te  the reasons why n e a r ly  39*0 percent 
of nurses s ta r t  smoking d u r in g  t r a in in g  ( ta b le  2 ) ,  or i f  
c u r re n t  smokers, why th e ir  c ig a re t te  consumption increases 
d u r in g  th is  p e r io d  ( ta b le  3 ) .  E lu c id a t in g  the reasons why
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smoking g e n e ra l ly  increased  d u r in g  th is  p e r io d  m igh t pe rm it 
fa c to r (s )  to be e l im in a te d  o r ,  at le a s t,  a t te nua ted ,  and so
a l le v ia te  the need to smoke.
Numerous researchers  have p os tu la te d  th a t  the p r im a ry  fa c to r  
m o t iv a t in g  tra inees  to smoke was the stress of n u rs in g  (G a rre tt  
1973, B u rk  and N ilson 1975, E lk in d  1979 and Tagliocozzo
1982).
C e r ta in ly  the research  of B irch  (1978) emphasised how s t re s s fu l 
nurse  t r a in in g  can be. He repo r ted  the p r im a ry  reason g ive n  
by tra inees  who abandoned n u rs in g  was "we ju s t  c a n ' t  cope
w ith  the stress of n u r s in g . "
Tag liocozzo 's  s tud ies  (1982) in d ic a te d  th a t  nurses who smoked 
pe rce ived  t h e i r  job  to be s t re s s fu l w h i le  non-smokers had 
no such pe rcep t ions .
Results from th is  s tudy  dem onstra ted tha t  the la rg e s t  s u b je c t iv e
source of s tress was found to be exam in a t ions ,  a l tho ugh  
n ig h t  d u ly  was c ited  by n e a r ly  13.0 percen t of nurses as 
e s p e c ia l ly  s t re s s fu l  ( ta b le  14).
No p rev io us  s tu d y  has id e n t i f ie d  exam ina t ions  to be a p a r t i c u la r  
s tresso r,  p ro b a b ly  because exam ina t ions  are not e xc lus ive  
to the n u rs in g  p ro fess ion  and th is  form of s tress is  not un ique .
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This s tudy  supports  the f in d in g s  of E lk in d  (1979) and Lea the r
(1979) wh ich  demonstrated th a t  s h i f t  w o rk ,  and in  p a r t i c u la r  
n ig h t  s h i f t ,  was pe rce ived  by nurses as s t re s s fu l .
Other areas of n u rs in g  found  to be p a r t i c u la r l y  s t re s s fu l 
were heavy w o rk loads  and unharm on ious s ta f f  re la t io n s h ip s  
( tab les  15 and 17).
These f in d in g s  agree w ith  those of Lea the r  (1979), H i l l i e r  
(1982) and H ing ley, Cooper & H a rr is  (1986 ) who also reported  
tha t  excessive w o rk load  and a d isco rd a n t w o rk in g  re la t io n s h ip  
between the nurse  and her n u rs in g  and m ed ica l co lleagues 
was e x c e p t io n a l ly  s t re s s fu l .
O v e ra l l ,  the re s u lts  in d ic a te d  tha t  no s p e c ia l i t y ,  except 
perhaps fo r  g e r ia t r ic s ,  was c i te d  as p a r t i c u la r l y  s t re s s fu l 
( tab les  14 and 16). However, some appeared more p o p u la r  
than o the rs . For exam ple, p s y c h ia t r y ,  o r thopaed ic  and
o p e ra t in g  thea tre  du ties  seemed more p re fe r re d  than  g e r ia t r i c ,  
onco log ica l and obs te tr ic s  n u rs in g  tables 18 and 10).
Some re s u lts  c o n f l ic t  w i th  the f in d in g s  of o the r researchers .
For exam ple, E lk in d  (1980) in t im a te d  th a t  o b s te t r ic  n u rs in g
was p re fe r re d  because the sequel was e s s e n t ia l ly  c re a t iv e
and joyous . F u r th e r ,  the o b s te t r ic  nurse  enjoyed a h igh
degree of autonomy wh ich  p e rm it te d  her dom in ion over her 
own env ironm ent.  O bv iou s ly  the t ra in e e  nurse  would  not
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command such autonomy, nor wou ld  she occupy the s a t is fy in g  
ro le  of accoucher. More l i k e l y ,  she would  act the p a r t  of
an in te rm it te n t  observe r and m en ia l w o rk e r .  In  a d d i t io n ,  
a l tho ugh  Parkes (1982), in  her in v e s t ig a t io n s  in to  o ccup a t iona l 
stress among student nurses , repo r ted  th a t  both s u rg ic a l  
and m edica l s p e c ia l i t ie s  were perce ived  as p a r t i c u la r l y  s tress­
f u l ,  th is  s tudy  is  at v a r ia n c e  w i th  these f in d in g s .
S c ru t in ise d  by g roup (see a pp e n d ix  4 ) the re su lts  in d ic a te d
th a t  smokers had a p ro p e n s ity  to end th e i r  n u rs in g  du ties  
more m e n ta l ly  and p h y s ic a l ly  t i r e d  and less ca lm , bu t h a p p ie r ,
more s t im u la te d  and s a t is f ie d  w i th  th e i r  w o rk  th a n  when 
they began. Non + ex-smokers had a tendency to end n u rs in g
du t ies  more d isconso la te  than  they began. Neverthe less,
they s t i l l  s ta r te d  and ended th e i r  du t ies  s ig n i f i c a n t l y  more 
sangu ine  th a n  th e i r  smoking co l lègues.
I t  has not been a sce r ta in ed  why smokers pe rce ived  th e ir
du t ies  less e n jo y a b le ,  o r  why th e i r  emotions rem a ined fundam ent­
a l l y  unchanged as d u ty  p rogressed , w h i le  those of non +
ex-smokers became less e n th u s ia s t ic .
Results o b ta ined  from the b iochem ica l and p h y s io lo g ic a l  
measurements in d ic a te d  th a t ,  in  g en e ra l,  no va lue  dev ia ted  
n o t ic e a b ly  from the p u b l is h e d  norm al p h y s io lo g ic a l  ranges 
( ta b le  20). However, as there was seldom m u tu a l i ty  between
the stress in d ic a to rs  the re s u lts  are in co n c lu s iv e  ( ta b le  21).
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Accord ing  lo  Bales and Moore (1975), L e a lh a r  (1979), Oskins
(1979), G a u d in sk i (1979), Lea tt and Schneck (1980), E lk in d
(1980), H i l l i e r  (1981) and Tagliocozzo (1982) the stress of 
n u rs in g  is  the m ajor fa c to r  evok ing  nurses to smoke.
Consequently , areas most assoc ia ted w i th  smoking m igh t a lso
in c ite  most s tress .
Results in d ic a te d  tha t the la rg e s t  p ro p o r t io n  of smoking was 
found in  p s y c h ia t r ic  n u rs in g  and to a lesser degree in  c a s u a l ly ,  
g e r ia t r ic s  and s u rg ic a l  s p e c ia l i t ie s  ( ta b le  22).
The fa c t  th a t  a h igh  p ro p o r t io n  of males w o rk  in  p s y c h ia t ry  
(48.7 pe rcen t)  and p s y c h ia t ry  has a h ig h  p ro p o r t io n  of smokers 
may at f i r s t  s ig h t  appear connected. However a h igh  p ro p o r t io n  
of females in  p s y c h ia t r y  smoked (41.2 pe rcen t)  compared 
to 27.5 percen t who worked ou ts ide  th is  s p e c ia l i t y  (H aw k ins , 
White and M o rr is  1982). This would in d ic a te  th a t  females 
m igh t f in d  p s y c h ia t r y  e x c e p t io n a l ly  s t re s s fu l .  I f  th is  was 
so, then i t  was not pe rce ived  as such by the nurse , since 
p s y c h ia t ry  was not seen as a p a r t i c u la r l y  h ig h  stress area
( tab les  14 and I 6 ).
C e r ta in ly ,  smoking in  th is  s p e c ia l i t y  appeared to be promoted, 
fo r  there were few c o n s t ra in ts  in  these w a rds . The reasons
c ited  fo r  such l ib e r t y  has been v a r io u s ly  g iv e n  as: i t  helps
nurses communicate w i th  those p a t ie n ts  who smoke, i f  p a t ie n ts
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t h in k  nurses are o ld  enough to smoke they may also be lieve  
tha t they are o ld  enough to app rec ia te  th e ir  prob lem s, g iv in g  
and re c e iv in g  c ig a re t te s  fash io n  g i f t - b o n d  re la t io n s h ip s ,
nurses who smoke are pe rce ived  by p a t ie n ts  to be more f r ie n d ly  
and app roachab le  than non-sm okers, and , c ig a re tte s  can 
be v a lu a b le  to rew ard  or pu n ish  good or bad b e h a v io u r ,  
by w i th h o ld in g  or g ra n t in g  th e i r  use (Hea lth  E duca tion  C ounc il 
Road Show, pe rsona l communications 1982-1983)-
The lowest inc idence  of sm oking , at h a l f  the ra te  of p s y c h ia t r ic  
nurses , was found  among m idw ives , and o b s te t r ic  and community 
nurses. Th is  supported  the f in d in g s  of E lk in d  (1980), who 
suggested th a t  m id w ife ry  and o b s te t r ic  n u rs in g  was more
s a t is fy in g  and p le a s in g  and p rovoked less stress than  o ther 
areas of n u rs in g  because the sequel was u s u a l ly  a happy 
one. In  a d d i t io n ,  these areas , together w i th  community
n u rs in g ,  were g ra n te d  cons ide rab le  independence and so
enjoyed a h ig h  degree of autonomy. Autonomy, as Le fcourt 
(1974) re f le c te d ,  pe rm it te d  an in d iv id u a l  to cope more e a s i ly  
because the env ironm ent cou ld  be more re a d i ly  c o n tro l le d  
and dec is ions made w ith o u t  recourse to o the rs .
P a ra d o x ic a l ly ,  a l tho ugh  those s p e c ia l i t ie s  w h ich  were found 
to have a low inc idence  of smoking was also c i te d  as areas
of low s tress , those shown to have a h igh  inc idence  of smoking 
were not pe rce ived  as h a v in g  c o r re s p o n d in g ly  h ig h  le ve ls  
of s tress ( tab les  14, l6  and 22).
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The re s u lts  of th is  s tudy  la r g e ly  d is p e l the idea th a t  the 
inc idence of smoking in  the n u rs in g  p ro fess ion  is  d i r e c t ly  
re la te d  to the degree of o ccu p a t io n a l stress encountered.
This f in d in g  co rrobora tes  the work  of Small and Tucker (1979), 
who reported  th a t  t ra in e e  nurses never a t t r ib u te d  stress
in  n u rs in g  to a c q u ir in g  the smoking h a b i t ,  or to smoking
more c ig a re t te s .  G e n e ra l ly ,  they a sc r ibe d  th e i r  smoking
to soc ia l pressures generated by co lleagues and f r ie n d s .
The a p p l ic a t io n  of b iochem ica l and p h y s io lo g ic a l  techniques
to measure stress is  both advantageous and in d isp e n sa b le
i f  the stress researcher is  to depart from the c o n s tra in ts
of the s u b je c t ive  q u e s t io n n a ire .  The c r e d ib i l i t y  of such
que s t io n n a ire s  are  o ften d o u b t fu l  i f  the da ta  are ga thered  
re t ro s p e c t iv e ly ,  when memory and emotions im p a ir  accu racy .
U n fo r tu n a te ly ,  q u a n t i f y in g  the psych o b io t ic  processes wh ich  
accompany s tress , whether the s tressor is  im ag ined , re a l  
or p h y s ic a l  are complex, because both m enta l a n x ie ty  and
p h y s ic a l  a c t i v i t y  in c i te  the release of the same 's t re s s '  
hormones (see pages 132-134) • In  gen e ra l a s tressor can 
s t im u la te  a v a r ie t y  of d ive rse  b iochem ica l and p h y s io lo g ic a l
changes. I f  these changes are measured and the s tressor 
respons ib le  fo r  the changes is  id e n t i f ie d ,  an assumption 
can be in fe r re d  re g a rd in g  th e i r  re la t io n s h ip .  However, o n ly  
in  a c o n t ro l le d  env ironm ent can responses be l in k e d  to a
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p a r t i c u la r  s t im u la t io n ,  w ith ou t c o n f l ic t  from extraneous 
s tressors . Th is  type of research is  termed a s t im u la t io n  
and response (S-R) s tu d y .
The e f f ic a c y  of em p loy ing  b iochem ica l and p h y s io lo g ic a l
techniques to measure stress in  a c o n t ro l le d  env ironm ent 
is  not in  ques tion . What is ques tionab le ,  and th is  is  demon­
s tra ted  in  th is  s tudy  by the in fre q u e n t  m an ifes ta t ion s  of 
m u tu a l i ty  between the b iophy  s io lo g ic a l  s tress in d ic a to rs  ( tab les  
20, 21 and 23), is  the app ro p r ia teness  of u s ing  such techn iques 
to q u a n t i fy  stress where i t  is  not poss ib le  to adequa te ly  
c o n tro l  the s u r ro u n d in g s .
In  such c ircum stances i t  is im possib le  to reason ab ly  d is t in g u is h  
w h ich  s tresso r p rovoked  a stress re a c t io n .  Moreover, any 
fa c to r  w h ich  a c t iv a te s  the sym pathe tic  nervous system w i l l  
e leva te  the le ve l of c i r c u la t in g  "s t re s s "  hormones. As these
fac to rs  can be as d ive rse  as k is s in g ,  la u g h in g ,  boredom, 
p h y s ic a l  a c t i v i t y ,  m enta l fa t ig u e  or de lec tab le  c o g i ta t io n ,  
i t  shou ld  not be s u rp r is in g  th a t  some s tressor are de le te r ious ,  
w h i le  o thers  are rem ed ia l.  F u r th e r ,  w h i le  a s k i l le d  specta tor 
may repo r t  a l l  observed o v ^ r t  a c t iv i t ie s ,  w h ich  may perm it 
some stressors  to be id e n t i f ie d ,  covert processes w i l l  sub­
sequently  in v a l id a te  the re s u l ts .
In  th is  s tudy  co n t in u o u s ly  recorded heart ra tes  were employed 
in  an attempt to use inc reased  he a rt  ra te  as a measure of
s t re s s .
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I n te re s t in g ly ,  the mean h e a r t ra te  of the t ra in e e  nurses dev ia ted  
ve ry  l i t t l e  from a group of nurses s tud ied  by Fordham et 
a l  (1978). The f in d in g s  of Fordham et a l  dem onstrated tha t  
a l tho ugh  the energy e xp e n d itu re  was h ighes t  d u r in g  p h y s ic a l  
a c t iv i t ie s  on the w a rds ,  fo r  example, d u r in g  bedm ak ing ,
the h e a r t ra te  was r e la t iv e ly  low. Indeed, a p a r t  from ve ry
p h y s ic a l ly  dem anding w o rk ,  fo r  example, w a lk in g  u p s ta i r s ,  
c a r r y in g  p a t ie n ts ,  the h ighes t  h e a r t ra te s  co inc ided  w i th  
em otiona lly  u p s e tt in g  s i tu a t io n s .  Thus i t  appeared tha t
psychostress and not p h y s ic a l  a c t iv i t y  was more l i k e l y  to 
increase h e a r t ra te  among nurses . C e r ta in ly ,  i t  was the
o p in ion  of Fordham et a l  th a t  the p h y s ic a l  demands of n u rs in g  
were now so low tha t c a rd io v a s c u la r  f i tn e s s  wou ld  have to 
be sought in  le is u re  p u rs u i ts .
The w ork  o f Fordham et a l  was conducted under more c a r e fu l l y  
c o n tro l le d  co n d it io n s  than  the present s tu d y ,  wh ich  ins tead  
a llow ed nurses to  perfo rm  th e i r  norm a l du t ies  unh in d e re d .
In  the less w e l l  c o n tro l le d  s i tu a t io n ,  i t  is appa ren t th a t
h e a r t ra te  is  an u n re l ia b le  in d ic a to r  of s tress . Ne ither is  
i t  poss ib le  to r e l i a b ly  use b iochem ica l in d ic a to rs  under these 
c o n d it io n s .  Th is  s tudy  has emphasised the pre ference fo r  
us ing  s u b je c t iv e  q u e s t ionna ires  in  s i tu a t io n s  where the w o rk in g  
env ironm ent is  u n c o n tro l le d  ( ta b le  23).
198
Cone1usi on
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This s tudy  has a ttempted to reso lve  by m u l t i - fa c to r a l  m ethods, 
seve ra l ex a c t in g  and un se tt le d  questions w h ich  have emanated 
from e a r l ie r  in v e s t ig a t io n s .
i )  E s ta b l is h  i f  the inc idence  of smoking among t ra in e e  
nurses d id  increase s ig n i f i c a n t l y  d u r in g  th e i r  t r a in in g  p e r io d .
There was s trong  evidence to suggest th a t  the inc idence  of 
smoking d id  inc rease  s ig n i f i c a n t l y  d u r in g  th e i r  t r a in in g  
p e r io d ;  a l tho ugh  i t  has not been e s ta b l ish e d  whether th is  
increase is  d i f fe re n t  from o the r  young women of the same 
age g roup .
i i )  A sce rta in  poss ib le  p e rs o n a l i ty  and p s y c h o lo g ic a l in d ic a to rs
able to cope w i th the job  of n u rs in g ,  and w h ich  m igh t ass is t
w ith the se lec tion of fu tu re in d iv id u a ls  who are more su ited
to the n u rs in g  p ro fe s s io n .
There is  no evidence to suggest th a t  t ra in e e  nurses have 
any p a r t i c u la r  p e rs o n a l i ty  or p s y c h o lo g ic a l c h a ra c te r is t ic s  
w h ich  m igh t equ ip  them fo r  a successfu l ca ree r  in  n u rs in g .
Indeed the p e rs o n a l i ty  and p s y c h o lo g ic a l a t t r ib u te s  of t ra in e e  
nurses appea r in d is t in g u is h a b le  from p u b l is h e d  va lues fo r  
females in  the g en e ra l p o p u la t io n .
i i i )  A sce rta in  poss ib le  p e rs o n a l i ty  and p s y c h o lo g ic a l c h a ra c te r -  
is t ic s  wh ich  m igh t reason ab ly  id e n t i f y  p o te n t ia l  nu rse  smokers.
The re s u lts  dem onstra ted th a t  the re  were no d if fe rences  between
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the p e rs o n a l i ty  and p s y c h o lo g ic a l c h a ra c te r is t ic s  of t ra in e e  
nurses who smoked and those who d id  not. Moreover, the 
psychom etr ic  t r a i t s  o f t ra in e e  nurses who smoked d id  not 
d i f f e r  from those of females in  the gene ra l p o p u la t io n .  Con­
sequently  there  were no p e rs o n a l i ty  or p s y c h o lo g ic a l c h a ra c te r ­
is t ic s  u n ique  to smokers w h ich  pe rm it ted  p o te n t ia l  nurse 
smokers to be id e n t i f ie d .
iv  ) I d e n t i f y  p a r t i c u la r  areas o f n u rs in g  wh ich  are most 
l i k e l y  to be pe rce ived  as s t re s s fu l among t ra in e e  n u rs e s .
Evidence suggests th a t  t ra in e e  nurses g e n e ra l ly  had p ropen­
s i ty  to beg in  and end th e ir  n u rs in g  du t ies  h a p p y ,  s t im u la ted
and s a t is f ie d .  A p a r t  from pe rhaps  g e r ia t r ic s ,  no s p e c ia l i ty
was pe rce ived  as p a r t i c u la r l y  s t re s s fu l .
O v e ra l l ,  a l th o u g h  n ig h t  d u ty  was c ited  as somewhat s t re s s fu l 
the p r im a ry  sources of stress appeared to o r ig in a te  from fac to rs  
supp lem enta l to a c tu a l  n u rs in g  du t ies  and w h ich  are c e r ta in ly  
not un ique  to the n u rs in g  p ro fess ion . For example, exam in­
a t ion s ,  heavy w o rk loads  and unharm on ious w o rk in g  re la t io n s h ip s .
v )  Determine w h ich  areas in  n u rs in g  are  most associated
w i th  smoking and determ ine i f  the inc idence  of smoking is
reflected^- by the d if fe rence  in  stress imposed by the d i f fe re n t  
a re a s .
P s y c h ia t ry  had the h ighes t p ro p o r t io n  of smokers, fo l low ed
by c a s u a l ly  and g e r ia t r ic s .  There was no evidence to in d ic a te  
a re la t io n s h ip  ex is ted  between e leva ted  inc idences of smoking
and stress .
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VI ) Determine whether b iochem ica l and p h y s io lo g ic a l  measure­
ments can be employed to q u a n t i f y  s t re s s .
Evidence suggests th a t  i t  is  in a p p ro p r ia te  to use b iochem ica l 
or p h y s ip lo g ic a l  methods to measure stress in  env ironm ents 
wh ich are not adequa te ly  c o n tro l le d .
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C r i t i q u e
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C r it ique
i )  Financial Considerations-
Owing to the l im ite d  funding only fou r complete Medilog 24/4 
ambulatory recorders and adequate provisions o f disposable 
items, e.g. ECG electrodes and audio tape cassettes, were
purchased. Consequently the subject population size and 
subsequently the number o f sessions which could be monitored 
were serious ly  c u r ta i le d .
i i )  Subject Material.
a)Gender bias.
In the four t ra in in g  blocks, from which the subjects were
f i n a l l y  selected, there were only three male tra inee  nurses 
(two second year students and one f i r s t  year).
No attempts were in i t ia te d  to  locate male tra inees from w ith in  
a lte rn a t ive  d i s t r i c t  hosp ita ls  because the working environments 
would be d is s im i la r  and the remoteness o f any other hospital 
selected would have involved considerable co s t ly  excursions. 
Further, f in d in g  a s ig n i f ic a n t  number of male tra inees from the 
same tra in in g  blocks was considered to be unachievable because 
in 1982 the nursing population comprised o f approximately 10.0
percent male nurses (Hawkins, White and Morris 1982).
The se lection o f the subjects gender was therefore l im ite d  to  
females.
b) Subject perspective.
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While the q u a l i ta t iv e  and q u a n t ita t ive  work-loads could often 
be reproached fo r  fa i lu r e  to  complete personal log-books or 
provide a complete u r ina ry  sample, work-load could not be 
blamed fo r  neglecting to  wear the recorder, apply the two 
electrodes or complete the subjective questionnaires. Various 
reasons were furnished to j u s t i f y  why a monitored session was 
aborted or why i t  was not undertaken. These consisted 
various ly  as:- " I  fo rg o t" ,  " i t  was not convenient", "the
equipment was heavy and got in  my way", " i t  is  a l l  such a bore"
and " I  did not fee l well enough to  take part today".
In fa irness , although the number o f sessions monitored was 
subsequently much less than o r ig in a l ly  ca lcu la ted, the subjects 
were generally sympathetic to  the study and conscientiously 
assisted the researchers when they were able, despite th e i r
i r re g u la r  lapses. However, the subjects were d i f f i c u l t  to
mani pul ate.
i i i )  Log is t ics .
Construction o f t im e-tab les fo r  sessions which were appropriate 
to each sub jec t's  duty s h i f ts  and which were agreeable to the 
nursing h ierarchy, and which provided each cohort w ith s im ila r  
monitored nursing experiences was lo g is t i c a l l y  a herculean 
task.
Consequently when unscheduled duty a lte ra t io n s  occurred the 
precise nature o f the t im e-tab le  hindered simple 
rearrangements. The re s u lt  o f th is  was a loss o f numerous 
monitored sessions.
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iv )  Control Groups.
Occupations which provoked s im ila r  mental and physical stresses, 
as those presumed to  be encountered by trainees in the nursing 
profession, were scru tin ized .
Two occupations which appeared most homogeneous were 
policewomen cadets and tra inee air-hostesses.
Owing to the d i f f i c u l t i e s  of gathering data from tra inee 
air-hostesses, because o f the t ra n s i to ry  nature o f th e i r  
employment, policewomen cadets were selected to  provide a 
su itab le  control group. However, fo l low ing  personal
discussions with the Deputy Commissioner of the Metropolitan 
Police Force, i t  was soon apparent tha t the work-loads of his 
policewomen cadets precluded them as a convenient control 
group. Moreover^it was intimated tha t th is  response would be 
echoed by ch ie f constables throughout the United Kingdom.
Consequently, no contro l group was available  to compare 
occupational stress leve ls  with those encountered in the 
nursing profession.
v) V a r ia b i l i t y  o f Data.
a )D isappoin ting ly , many b iophysio logical resu lts  d i re c t ly  
co n f l ic ted  w ith those obtained from the subjective 
questionnaire responses.
I t  is  not absolute ly c lea r why these data should be so 
contrary, although i t  is  postulated tha t the appraisal of some
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allogenic fac to rs  known to  influence biochemical homeostasis 
were overlooked from the subjective questionnaire. For
example, because the f l u id  and n u tr i t io n a l  intake o f each 
subject was not chronic led, any changes in u rina ry  volume or 
e le c t ro ly te  leve ls  may have equally re f lec ted  a 
stress/non-stress s i tu a t io n  or a s ig n i f ic a n t  d ie ta ry
adjustment.
b)Further, the researchers fa i le d  to  ascertain from each
subject i f ,  and i f  so what, prescribed or proscribed drugs were
used and i f  used whether they would s ig n i f ic a n t ly  in fluence the 
values o f those biochemical parameters being analysed.
c)Concerningly, although attempts were made to  es tab lish  which 
subjects, i f  any, were using the contraceptive p i l l  they chose 
to re f ra in  from answering on the basis th a t the question was 
h igh ly personal.
Consequently i t  was not possible to  d iscrim inate  between those 
biochemical values which may have resulted from elevated plasma 
estrogen and progestin concentrations (Eastman 1978, Krupp et 
al 1982, Wallach 1982 and Z ilva  and Pannall 1984) and those 
mediated by severe s i tu a t io n a l stresses.
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1. Psychological Tests and Questionnaires.
L ite ra tu re  suggests th a t natural genetic and acquired cu ltu ra l fac to rs  
s truc tu re  normal persona lity  and th a t age, sex, social class and 
occupation contr ibu te  to the general psychology o f persona lity  and to  
the development o f coping mechanisms.
Since 1957 a number o f researchers have attempted to  determine nurse 
persona lity  p ro f i le s  while employing such instruments as the Edwards 
Personality Preference Schedule (EPPS) , Minnesota Multiphasic 
Personality Inventory (MMPI) , Eysenck' s Personality Questionnaire (EPQ) 
and C a t te l l 's  Sixteen Personality Factors (16PF) (Navran and 
Stauffacher 1957 & 1958, Redden and Scales 1961, L e v i t t ,  Lubia and 
Zuckerman 1962, Eysenck 1962, George and Stephens 1968, Kahn 1980 and 
Lewis 1980).
I t  might be reasoned tha t while a ce rta in  type o f persona lity  might be 
suited to  cope with stressors encountered during nurse t ra in in g  other 
types o f persona lity  might not. Further, i t  might be hypothesised 
tha t ind iv idua ls  who f in d  they are unable to  cope adequately with 
nursing stresses may employ e x t r in s ic  agents, such as a lcohol, 
n ico t ine , drugs e tc . , to  act as an a lte rna t ive  to enduring d is tress . 
In te re s t in g ly ,  although much e f fo r t  has been placed in es tab lish ing 
persona lity  p ro f i le s  fo r  q u a l i f ie d  nurses l i t t l e  e f fo r t  has been 
offered in determining su itab le  persona lity  ch a rac te r is t ics  o f tra inee  
nurses.
In an endeavour to  remedy th is  s itu a t io n  and in order to create a set 
of tra inee nurse persona lity  p ro f i le s  with which to analyse data th is
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study employed f iv e  well documented and proven persona lity  
Questionnaires. They wereyA) R otte r 's  Internal versus External Locus 
of Control Scale (The I - E Scale) (1966). Investiga tion  w ith  th is  
variab le  have been conducted by Rotter (1966), Lefcourt (1966), 
Hamsher, Gel 1er and Rotter (1968), Joe (1971), Houston (1972), 
Lefcourt (1974) and Geer and Maisei (1972). These studies provide 
support fo r  the hypothesis tha t the ind iv idua l who f i rm ly  believes he 
can control his own fa te  is  l i k e ly  to :  ( i )  be aware o f environmental 
information which may be used to  fashion fu tu re  c o n d u c t , ( i i )  con tr ive  
to be tte r his environmental c ircum s tan ces ,( i i i )  assign much emphasis 
on s k i l l  and achievement reinforcements and ( iv )  re s is t  ingenious 
endeavours to in fluence him; fo r  the ind iv idua l who f i rm ly  believes he 
is  unable to contro l his destiny the converse is  true . I t  might be 
conjectured tha t a nurse tra inee  is  more l i k e ly  to  be successful and 
cope be tte r i f  she believes more in  her own in te rna l a b i l i t i e s  and 
less in  luck or chance.
B) Spiel berger's S ta te -T ra it  Anxiety Inventory (STAI) (1968). 
Authenticated by such researchers as , Johnson (1968), Johnson and 
Spielberger (1968), O 'Neil, Spiel berger and Hansen (1969), 
Spiel berger, Lushene and McAdoo (1971),Endl erand Okada (1974) and Loo 
(1979), th is  instrument is  a frequen tly  used measure o f state anxiety 
(A-State scale) and t r a i t  anxiety (A -Tra it scale) in stress perta in ing  
research.
According to Spielberger (1971) State anxiety (A-State) is  a temporary 
emotional condition varying in in te n s i ty  and f lu c tu a t in g  over time and 
characterised by a sense of tension and apprehension and heightened 
sympathetic nervous system a c t iv i t y .  T ra i t  anxiety (A -T ra it)  is  a 
steady emotional condition r e la t iv e ly  stable over time and can be
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explained as a personal inherent and acquired anxiety proneness.
The A-State scale is  often used to  measure anxiety in te n s i ty  during 
trans ien t psychological challenges, For example, during in terv iews, 
examinations, experimental procedures, e tc . ,  while the A-Tra it scale 
provides a means to score steady sta te  anxiety leve ls , For example, 
ascertain ing neurotic anxiety problems, screening po ten tia l applicants 
fo r  high stress, high r is k  employment, e tc . .  In general ind iv idua ls  
who tend towards high A -T ra it scores w i l l :  ( i ) d isp lay more frequent
A-State e levations, ( i i )  perceive a wider range o f s itua tions  to  be 
dangerous or threaten ing, ( i i i )  respond with increased A-State 
a c t iv i t y  i f  interpersonal re la t ionsh ips  are involved, ( iv )  f in d  any 
challenge to th e i r  personal adequacy, i . e  s i t t in g  in te l l ig e n ce  te s ts ,  
p a r t ic u la r ly  anxiety provoking and (v) w i l l  experience higher A-State 
elevations than low A -T ra it ind iv idua ls  as the level o f anxiety 
proneness is  already correspondingly high. Spielberger, Gorsuch and 
Lushene (1970) have demonstrated th a t many neuropsychiatrie patients 
d isp lay high A -T ra it  and A-State scores.
C) Eysenck Personality Questionnaire (EPQ) Adult 1970.
This research too l requires very l i t t l e  in tro du c tio n . Developed 
through a succession of e a r l ie r  persona lity  questionnaires by Eysenck, 
the EPQ has evolved in to  a powerful implement enabling the measurement 
of psychoticism, extraversion and neuroticism. The development and 
va lida t ion  o f Eysenck's persona lity  questionnaire are described in 
some d e ta i l  in a number o f pub lica t ions . (Eysenck 1952, 1958, 1959, 
C a tte l l  and Sheier 1961, Lor et al 1963, Eysenck and Eysenck 1964, 
Shaw and Hare 1965, Eysenck 1969, Kanekar and Dolke 1970, Eysenck, 
Nias and Eysenck 1971, Michaelis and Eysenck 1971, Eysenck,Easting 
and Eysenck 1971, Verm a and Eysenck 1973 and Loo 1979)
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D. Goldberg's General Health Questionnaire- 
(revised 1978).
The General Health Questionnaire (GHQ) was o r ig in a l ly  designed to 
detect la ten t psych ia tr ic  disorders among respondents in community 
settings such as primary care and general medical outpatients . 
However, Goldberg and Blackwell (1970) and Goldberg (1972) report tha t 
experience has shown the GHQ could also reveal la te n t functional 
psychoses such as schizophrenia and psychotic depression. Studies to 
va lida te  the GHQ have been undertaken by such researchers as, Harding 
(1976), Tennant (1977)«Worsley and Gribbin (1977),Munoz et al (1978) 
and Worsley, Walters and Wood (1978). A l l  endorse Goldberg's view 
tha t the GHQ is  a re l ia b le  instrument fo r  uncovering covert 
psych ia tr ic  m orbid ity  among w i l l in g  respondents.
Two fu r th e r  inves t iga to ry  documents were employed by the researchers 
as a supplement to  those pe rsona lity  research implements already 
described - the Smoking and Stress Questionnaire and the Stress and 
Smoking Subjective Questionnaire.
F) Smoking and Stress Questionnaire (A p p en d ix  2)
This instrument was designed by the investiga tors  o f th is  study in an 
attempt to  determine the a tt i tu d es  and practices of nurses towards 
smoking and ascertain the ro le  of occupational stress in the 
acqu is it ion  and maintenance o f the habit o f smoking in the nursing 
profession. To v e r i f y  tha t the questionnaire was ergonomically 
accurate and tha t the questions were comprehensible and unambiguous, 
and in  order to  s o l i c i t  overlooked or a lte rn a t ive  questions, two p i lo t  
studies were conducted.
The f i r s t  study comprised 100 nurses of various grades and
s p e c ia l i t ie s  at one d i s t r i c t  h osp ita l.  Subsequent to  completing the
questionnaire the nurses were interviewed in small groups and th e i r
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comments about the questionnaire were taped and la te r  transcribed. 
These interviews were instrumental in  providing a number o f additional 
and a lte rn a t ive  questions which were incorporated in a second modified 
questionnaire. This version was p ilo ted  on 800 nurses at a second 
d i s t r i c t  h osp ita l.  In addition to responding to the main 
questionnaire each nurse was in v ite d  to comment, in  a supplementary 
questionnaire, on the phraseology, ambiguity and s u i t a b i l i t y  o f the 
questions and whether she wished to make changes. As a re s u l t  of
these studies a f in a l  questionnaire was constructed. (Appendix 2)
This was d is tr ib u te d  to  56,316 nurses between 25th 
September 1980 and 18th June 1981 in a nationwide survey which 
achieved a 63.6 percent response rate (Hawkins, White and Morris 
1982).
G) Smoking and Stress Subjective Questionna ire .(Append ix  3 )
This document was designed by the invest iga to rs  to  provide a simple 
too l to  measure, on a d a i ly  basis, covert and overt anxiety, and to 
ascertain a tt i tud es  towards the working environment. The
questionnaire consisted o f 23 questions, 12 required the subject to 
ind ica te  on a 10.0cm scale how she was fe e l in g ,  fo r  example,very tense 
- very relaxed, very anxious - very calm, very fru s tra ted  - very 
s a t is f ie d .  The remaining items required simple yes, no or don 't know 
responses, fo r  example, Do you have a headache now? Do you have 
" b u t te r f l ie s "  in  your tummy now? Have your fee l ings  been hurt today? 
The questionnaire, which was completed and sealed in  an envelope by 
the subject immediately before and immediately a f te r  her working day, 
was scored by assessing the d is s im i la r i t ie s  between paired items on 
both questionnaires, the association of responses provided a level of 
subjective anxiety both antic ipa ted  and encountered at work.
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A p p e n d i x  2<i>
t f t U N I V E R S I T Y  OF S U R R E Y
G u ild fo rd  Surrey G U 2 5 X H  T  0483 71281 T e le x  859331
121504
From
Department of Human Biology and Health
Q u e s tio n n a ire  on S tress w ith  p a r t ic u la r  re fe re n ce  
to  sm o k in g  in  the  N u rs in g  P ro fe s s io n
We a re  in te re s te d  in  o b ta in in g  in fo rm a t io n  on the  q u e s tio n  o f s tre ss  
in  th e  n u rs e s  jo b  an d  in  p a r t ic u la r  how th is  s tre s s  m ig h t be re la te d  
to  sm o k in g  h a b its .
I t  is  im p o r ta n t  t h a t  we o b ta in  a n s w e rs  from  b o th  sm okers a n d
non s m o kers .
P re l im in a ry  s tu d ie s  ha ve  in d ic a te d  th a t  n u rse s  smoke more th a n  
o th e r  sex and a g e -m a tch e d  g ro u p s  an d  th a t  th is  is  an  in d ic a t io n  
th a t  n u rs in g  is  a p a r t ic u la r ly  s t re s s fu l jo b .  T h is  is  p a r t  o f 
a N a t io n a l S u rve y  spo nsore d  b y  the  H e a lth  E d u c a tio n  C o u n c il,  
w h ic h  is  a im ed a t o b ta in in g  in fo rm a t io n  from  one in  th re e  o f
re g is te re d  and t r a in in g  n u rse s  in  E n g la n d . We w o u ld  u rg e  you  
to  com p le te  th e  a tta c h e d  Q u e s tio n n a ire  a n d  r e tu rn  i t  to  us as soon 
as p o s s ib le . P ilo t  s tu d ie s  have  shown th a t  i t  ta k e s  a b o u t
15 m in u te s  to co m p le te . There  a re  a few  q u e s tio n s  th a t  you  m ay 
fe e l a re  e ith e r  p e rs o n a l o r i r r e le v a n t .  These, h o w e ve r, have  been 
c a r e fu l ly  d e s ig n e d  an d  v a l id a te d  to g iv e  us a com p le te  p ic tu re  and 
we w o u ld  be g r a te fu l  fo r  a com ple te  an d  hones t a n sw e r to  a l l  o f 
the  q u e s tio n s  th a t  a p p ly  to you .
I t  is  e m p h a s is e d  t h a t  th e  re s u lts  w i l l  re m a in  e n t i r e ly  c o n f id e n t ia l  
to  th e  u n d e rs ig n e d  a n d  w i l l  not be d is c lo s e d  to  a n y  t h i r d  p a r t y .
I t  is  hoped th a t the  re s u lts  o f th is  s tu d y  an d  re la te d  s tu d ie s  w h ic h  
we a re  a ls o  u n d e r ta k in g  w i l l  p ro v id e  the  n u rs in g  p ro fe s s io n  w ith  
d a ta  w h ic h  w i l l  id e n t i f y  those p e r io d s  o f t r a in in g  o r  a reas  o f w o rk  
w h ic h  a re  most s t r e s s fu l.  The u lt im a te  a im  th e re fo re , is  to  re duce
the  s tre s s  o f the  jo b  a n d  by  im p l ic a t io n  th e re fo re ,  the  need to
o b ta in  s t r e s s - r e l ie f .
Y o u r h e lp  is  m uch a p p re c ia te d .
D r. L e s lie  H a w k in s  
D r. H e a th e r Wood 
M r. M e rvy n  W hite
T e le : G u i ld fo rd  71281. E x t. 617.
P .T .O .
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INSTRUCTIONS
1. W ould  yo u  p le a s e  com p le te  a n sw e rs  in  INK o r  BIRO
2. P lease  choose the  most a p p ro p r ia te  a n s w e r(s )  to  
each q u e s tio n  a n d  in s e r t  the  n u m b e r(s ) in  the 
boxes p ro v id e d .
e g . Q l.  How m a ny  y e a rs  h a ve  you  spent in  n u r s in g ,  in c lu d in g  
t r a in in g ?
1. Less th a n  6 m onths
2. 6 m onths -  1 y e a r  
3 . 1 - 5  y e a rs  
6 . 6 - 1 0  y e a rs
5. 11 -  15 y e a rs
6. 16 -  20 y e a rs
7. 21 -  25 y e a rs
8. More th a n  25 y e a rs
I f  th e  a n sw e r is  6 -  10 y e a rs  in s e r t  6 in  bo x .
3. S ec tion s  I ,  3 , a n d  6 s h o u ld  be an sw e red  b y  a l l  re s p o n d e n ts . 
In  a d d i t io n  S ec tion  2 s h o u ld  be an sw e red  b y  those  who a re  
sm o ke rs , o r  were o n c e  s m o k e rs .
6 . P lease  ig n o re  the  s m a ll nu m b e rs  a d ja c e n t to  th e  bo xe s .
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CAPÇ
STRESS AND SMOKING
■ui. gçpLTi:; ARE snicnv cnwFroewrjAL 
PLEAÇF :N3F»T APPOQt-glAlC N'mPS'tSj Pl i'::'’
SECTION 1 ALL RESPONDENTS PLEASE COMPLETE THE 
FOLLOWING QUESTIONS.
►“ow many >.ea"£ have  y r u  SDent  i n  n u r s i n g ,  i n c l u d i r g  t r a i n i n g ' ?
1.  L e s s  t h a n  6 mont hs  
3.  6 mo n t h s  t o  a y e a r  
3.  1 -  5 y e a r s  
i .  5 -  10 y e a r s
11 -  15 y e a r s
5 .  15 -  20 y e a r s
7,  21 -  25 y e a r s
S.  More t h a n  25 v e a r s
121504
□
Which 0 * t h e  f o l l o w i n g  g o a l  i f i c a t  i o n s  do you ha v e  ( o r  w i l l  h a v e ) ?  ( P l e a s e  
i n s e r t  y our  f i r s t  q u a l i f i c a t i o n  i n  Box 9 and any f u r t h e r  q u a l i f i c a t i o n s  i n  
, 1 2 ),Boxes  10 
SRN
2.  SCM
3.  RHN 
A. RSCN 
5.  RNHS
6 .  SEN
7.  SEN(H) o r  (MS)
6 .  S.SEN
9.  NNEB
= □
. o D
■ O
Whi ch o f  t h e s e  q u a l i f i c a t i o n s  do you h a v e ?
5 .  O t h e r  De g r « e :
2 .  RNT r Any o t h e r s
3.  RCNT ? . None of  t h e s e
A. De g r e e  i n  N u r s i n g  S t u d i e s
P l e a s e  i n d i c a t e  y o u r  n u r s i n g  g r a d e .
1.  D i v i s i o n a l  NO 9. P u p i l  Mi dwi f e
2 .  S e n i o r  NO 10. S t a f f  Mi dwi f e
3 .  NO 11. H e a l t h  V i s i t o r
4 .  S i s t e r / C h a r g e  Nu r s e 12. D i s t r i c t  N u r s i n g
5.  S t a f f  Nu r s e 13. D i s t r i c t  Nu r s e
6 .  T r a i n e d  SEN 14. C l i n i c a l  T e a c h e r
7.  S t u d e n t  Nu r s e 15. D i s t r i c t  Mi dwi f e
8 .  P u p i l  Nu r s e 16. O t h e r s
.a
" O
" O
1 7 , IS
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P l e a s e  i n d i c a t e  t h e  a p p r o x i m a t e  s i z e  o f  your  t r a i n i n g  h o s p i t a l .
1.  Sma l l  ( up  t o  300 b e d s ]  4 ,  D o n ' t  know
2.  Medium ( 3 0 0  -  800  b e d s )  5 .  Not  a p p l i c a b l e  b e c a u s e  n o t  t r a i n e d
3 .  L a r g e  ( o v e r  800  b e d s ) i n  a s i n g l e  h o s p i t a l .
What  a g e  we r e  you when you commenced n u r s e  t r a i n i n g ?
1.  Unde r  18 4 .  26 -  30 y e a r s
2 .  18 -  20 y e a r s  5 .  31 -  35 y e a r s
3 .  21 -  25 y e a r s  6 .  More t h a n  35 y e a r s
When d i d  you commence n u r s e  t r a i n i n g ?
1.  D i r e c t l y  a f t e r  l e a v i n g  s c h o o l
2 .  D i r e c t l y  a f t e r  l e a v i n g  f u r t h e r  
E d u c a t i o n
3 .  F o l l o w i n g  a p r e - n u r s e  t r a i n i n g
5 .  A f t e r  a t  l e a s t  one  y e a r ' s
n o n - n u r s i n g  w o r k i n g  e x p e r i e n c e
5 .  A f t e r  f a m i l y  c o mmi t me n t s  had  
bee n  f u l f i l l e d
7 .  O t h e r s
F o l l o w i n g  some n u r s i n g  o r  n u r s i n g  8 .  None o f  t h e s e
t y p e  e x p e r i e n c e  ( i n c l u d i n g  n u r s i n g
a u x i l i a r y )
Which o f  t h e  f o l l o w i n g  mos t  c l o s e l y  d e s c r i b e s  y o u r  p r e s e n t  w o r k i n g  e n v i r o n m e n t ?  
( P l e a s e  c h o o s e  no more t h a n  t wo n u m b e r s ) .
1.  A d m i n i s t r a t i o n
2 .  C a s u a l t y
3.  D i s t r i c t ,  Communi t y  o r  H e a l t h  
V i s i t i n g
4 .  M i d w i f e r y
5 .  Nu r s e  E d u c a t i o n
6 .  O p e r a t i n g  T h e a t r e
7 .  O u t p a t i e n t s  o r  C l i n i c s
8 .  W a r d / S p e c i a l  U n i t s
9 .  Not  a p p l i c a b l e  -  b e c a u s e  s t i l l  t r a i n i n g
1 0 .  O t h e r s
2 2 , 2 3
2 4 , 2 5
P l e a s e  i n d i c a t e  wh i c h  o f  t h e  f o l l o w i n g  mos t  c l o s e l y  d e s c r i b e s  y o u r  mai n f i e l d  
o f  w o r k .  P l e a s e  c h o o s e  j u s t  t h e  one mos t  a p p r o p r i a t e .
1.  G e r i a t r i c s
2 .  G y n a e c o l o g y
3 .  Me d i c a l
4 .  P a e d i a t r i c s
5.  P s y c h i a t r y
6 .  S u r g i c a l
7 .  ICU
8 .  O t h e r  s p e c i a l  c a r e  u n i t s
9 .  O b s t e t r i c s
10.  O t h e r s
11.  Not  a p p l i c a b l e  -  b e c a u s e  s t i l l  t r a i n i n g
12.  Not  a p p l i c a b l e  -  b e c a u s e  I do n o t  s p e c i a l i s e 2 6 , 2 7 □
10,  Do you smoke?
1.  Yes
2 .  No □
11.  I f  you do n o t  smoke now,  d i d  you e v e r  smoke s e r i o u s l y ?  (Do n o t  c h o o s e  yes  
i f  you s i m p l y  e x p e r i m e n t e d  on o c c a s i o n s )
1.  Yes
2 .  No
3 .  Not  a p p l i c a b l e  b e c a u s e  I an a c u r r e n t
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SECTION 2
THOSE WHO DO NOT SMOKE AND HAVE NEVER SMOKED -  
g o  to  SECTION S .
FOR THOSE WHO SMOKE NOW OR WERE SMOKERS -  P l e a s e  
c o n t in u e .
In  wha t  f or m or  c o m b i n a t i o n ?  ( f o r  t h e  p u r p o s e  of  t h e  Q u e s t i o n n a i r e  
p l e a s e  c o n s i d e r  m i n i a t u r e  c i g a r s  a s  c i g a r s )
1.  C i g a r e t t e s  o n l y  6 .  P i p e  m a i n l y ,  o c c a s i o n a l  c i g a r
2 .  C i g a r e t t e s  m a i n l y ,  o c c a s i o n a l  c i g a r ? . P i p e  o n l y
3.  C i g a r  m a i n l y ,  o c c a s i o n a l  c i g a r e t t e s B .  P i p e  m a i n l y ,  o c c a s i o n a l  c i g a r e t t e
4 .  C i g a r s  o n l y  9 .  C i g a r e t t e s  m a i n l y ,  o c c a s i o n a l  p i p e
5.  C i g a r s  m a i n l y ,  o c c a s i o n a l  p i p e
Card 2
2 -7
□
13.  What  t y p e  o f  c i g a r e t t e  d i d / d o  you p r e f e r  t o  smoke?
1.  Low Tar
2 .  Low t o  Mi d d l e  Tar
3.  Mi d d l e
4 .  Mi d d l e  t o  Hi gh
5.  No p r e f e r e n c e
6 .  D o n ' t  know
7 .  Not  a p p l i c a b l e  b e c a u s e  p i p e  
o r  c i g a r  smoker
14.  Di d / Do  you r e g a r d  y o u r s e l f  as  : -
1 An i n h a l e r ?
2 .  Non i n h a l e r ?
3 D o n ' t  know □
15.  How many d i d / d o  you smoke a da y?
1.  L e s s  t h a n  5
2 .  A p p r o x i m a t e l y  5
3.  A p p r o x i m a t e l y  10
4 .  A p p r o x i m a t e l y  15
5 .  A p p r o x i m a t e l y  20
6 .  A p p r o x i m a t e l y  25
7.  A p p r o x i m a t e l y  30
8 .  More t h a n  30
9 .  P i p e  t o b a c c o  (No n e e d  t o  
s p e c i f y  a mo u n t ) . □
16. How many y e a r s  h a v e  you b e e n  s mo k i n g ,  o r  d i d  you smoke b e f o r e  g i v i n g  up?
1. Le s s  t h a n  6 mont hs 6. 11 y e a r s  t o 15 y e a r s
2 . 6 mon t hs  -  1 y e a r 7. 16 y e a r s  t o 20 y e a r s
3. 1 y e a r  -  2 y e a r s 3 21 y e a r s  t o 25 y e a r s
4. 3 y e a r s  -  5 y e a r s 9. Lo n g e r  t h a n 25 y e a r s
5. 6 y e a r s  -  10 y e a r s
□
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17.  When <fid you a c q u i r e  t h e  h a b i t  o f  s mo k i n g ?
1.  At s c h o o l  3 .  D u r i n g  n u r s e  t r a i n i n g
2.  A f t e r  s c h o o l  b u t  b e f o r e  n u r s e
t r a i n i n g
A. A f t e r  R e g i s t r a t i o n  
o r  E n r o l m e n t □
18. [ f  you we r e  a l r e a d y  a s mo k e r  h a s  t h e  amoun t  you smoke c h a n g e d  s i n c e  
s t a r t i n g  N u r s i n g ?
1.  I n c r e a s e d  v e r y  much
2.  I n c r e a s e d  s l i g h t l y
3 D e c r e a s e d  v e r y  much 
A D e c r e a s e d  s l i g h t l y
5 .  No c h a n g e
6 .  D o n ' t  Know
7 Not  a p p l i c a b l e  o o c a u s e  s t a r t e d  s mok i ng  
d u r i n g / a f t e r  t r a i n i n g
19 . Di d / Do  you a s s o c i a t e  any  o f  t h e  r e a s o n s  l i s t e d  w i t h  you s t a r t i n g  t o  
smoke a n d / o r  w i t h  s mo h i n q  mor e  h e a v i l y ?  ( Ch o o s e  one o n l y )
1.  S t r e s s  a t  vorw
2.  S t r e s s  a t  home
3.  E x c i t i r q  s o c i a l  l i f e
O t h e r s  
D o n ' t  know n
Do any o f  f ' e  f o l l o w i n g  f a c t o r s  e x p l a i n  wny you c o n t i n u e f d )  : :  smoke? 
(Vou may c h o o s e  up t o  5 - e a s o n s i
1.  Toba c c o  a d v e r t i s i n g
2.  E n j o y me n t  o f  s mo x i r g
3 .  Bor edom
4.  ' . ack  of  s e l f  c o n f i d e n c e
5 .  To k e e p  y o u r  h a n d s  o c c u p i e d  
5 .  H e l c e d  t o  make f r i e n d s
7.  To k e e p  w e i g h t  down
5 .  To h e l p  you o v e r  p e r i o d s  of  
a n x i e t y  ana  s t r e s s
9 .  Out ha b ;  ;
10.  Beca u t w v o ,  :  a n ' 
c i g a r e t t e s
11 .  " r l e n d s  u‘‘o we*e
12.  Cf - . e r s
13.  D o n ' t  wnow
St  w i t h o u t
1 6 . 1 7
' , 8 , 19
2 0 , 2 !
2 2 , 2 3
2 4 , 2 5
Di d / Do  you a s s o c i a t e  s mo k i n g  more ‘l e a v i l y  w i t h  any uf  t m  f o l l o w : - q  t i m e s ?  
( Ch o o s e  up t o  3 a n s w e r s /
1 . At  work
2 .  At  home a f t e r  worw
3.  At  •'ome on O f f - d u t y  d a ys
4 .  S o c i a l  O c c a s i o n s
6 .  Smoke e j u a i l v  a t  
0 . S t h r r s
7.  D o n ' t  know
2 2 .  Do you a s s o c i a t e  s mo k i n g  more h e a v i l y  w i t h  n i g h t  du t y ' '
1.  Yes 3.  D o n ' t  know
2.  No . Not  a p p l i c a o l e  ' n o t  " a v i - i g  wor ke d  
n i g h t s  ) □
Di d  you commence t h e  h a b i t  o f  s mo k i n g  w h i l s t  cn n i g h t  d u t y'
1.  Yes
2 .  No
3 .  D o n ' t  know
4 .  Not  a p p l i c a b l e  T r o t  h a v i n g  wor ked  
n i g h t s )
219
A p p e n d i x  2(vii)
2 4 ,  Would you l i k e  t o  p e r m a n e n t l y  d i s c o n t i n u e  t h e  h a b i t ?
1.  Ve r y  much 4 ,  D o n ' t  know
2 .  Q u i t e  a l o t  5 .  Not  a p p l i c a b l e  as  Î am an e x - s mo k e r
3.  Not  a t  a l l a
2 5 .  Have you e v e r  t r i e d  t o  s e r i o u s l y  g i v e  up s mok i ng?
1.  Yes 3.  Not  a p p l i c a b l e  as  I am an e x - s m o k e r
2 .  No a
Have you e v e r  s o u g h t  p r o f e s s i o n a l  h e l p  t o  g i v e  up s mok i ng  ( e g .  a n t i ­
s mo k i n g  c l i n i c ) ?
1.  Yes
2 .  No
How many t i m e s  ha v e  you t r i e d  t o  s t o p  s mo k i n g ?
1 .  Once 4 .  More t h a n  10 t i m e s
2 .  2 -  5 t i m e s  5 .  Don’ t  know
3.  6 - 1 0  t i m e s 6 .  Not  a p p l i c a b l e  -  I h a v e  n e v e r  t r i e d □
2 8 .  P l e a s e  i n d i c a t e  t h e  l o n g e s t  p e r i o d  you ha v e  s t o p p e d  s mo k i n g  ( i n c l u d i n g  
t h e  p r e s e n t  p e r i o d  i f  you a r e  an e x - s m o k e r )
I .  1 day  
2 2 - 6  d a y s
3 .  ! week
4.  2 -  3 we eks
5 .  1 mont h
6 .  2 mon t hs
7.  3 mont hs
8 .  6 mont hs
9 .  I y e a r
10.  More t h a n  1 y e a r
11 .  D o n ' t  know
12.  Not  a p p l i c a b l e  -  I h a v e  n e v e r  t r i e d 3 5 , 3 5
FOR EX-SMOKERS ONLY -  O th er s  g o  to  SECTION 3
29.  How many y e a r s  ago  d i d  you d i s c o n t i n u e  t h e  h a b i t ?
1.  L e s s  t h a n  6 mon t h s  6 .  1! -  15 y e a r s
2.  6 mon t h s  -  1 y e a r  7 ,  16 -  20 y e a r s
3 .  1 -  2 y e a r s  8 .  More t h a n  20 y e a r s
4 .  3 -  5 y e a r s  9 D o n ' t  know
5 .  6 - 1 0  y e a r s
30 .  Would you e v e r  c o n s i d e r  s mo k i n g  a g a i n ?
1.  Yes -  d e f i n i t e l y  3 .  Ne ver
2 .  P o s s i b l y  4 .  D o n ' t  know
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P l e a s e  i n d i c a t e  t h e  r e a s o n ( s )  why you
more t h a n  5 a n s w e r s )
1.  We a l t h  Wa r n i n g  A d v e r t i s i n g
2 .  P e r s o n a l  I l l n e s s  -  eg i t  made you 
f e e l  wo r s e  when you had  a c o l d
3.  P e r s o n a l  O b s e r v a t i o n s  o f  s mo k i n g  
r e l a t e d  I l l n e s s e s
A. S o c i a l  P r e s s u r e s  ( i e .  b e c a u s e  
i t  i s  an a n t i  s o c i a l  h a b i t )
5 .  P r e s s u r e  ( A d v i c e  f r om 
P r o f e s s i o n a l  C o l l e a g u e s )
6.  F a m i l y  I n f l u e n c e  -  e g .  n o n ­
s mo k i n g  r e l a t i v e s
7.  Not  w i s h i n g  t o  i n f l u e n c e  y our  
p a t i e n t s  t o  smoke
8 .  Not  w i s h i n g  t o  i n f l u e n c e  y o u r  
own c h i l d r e n
9 .  E x p e n s e
ga ve  up s mo k i n g .  ( Ch o o s e  no
10 C e a s e d  t o  e n j o y  s mo k i n g
11.  Became p r e g n a n t
12 .  R e d u c t i o n  i n  s t r e s s  
( e g .  a f t e r  e xa ms )
13 .  F o r  r e l i g i o u s  r e a s o n s
14.  To a v o i d  c a n c e r  o r  h e a r t  d i s e a s e
15.  To p r o v e  you c c u l d  do i t .
( i e .  i t  was a c h a l l e n g e )
16.  To i n c r e a s e  p e r s o n a l  a t t r a c t i v e n e s s
17.  O t h e r s
18.  D o n ' t  know
3 9 , 4 0
4 1 , 4 2
* 2 , 4 4  I   „ „ j
4 5 , 4 5
4 7 , 4 8
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SECTION 3 ALL RESPONDENTS PLEASE COMPLETE THE FOLtOWTHG QUESTIONS. CARO 3 
2 - 7
P l e a s e  i n d i c a t e  wha t  p a r t i c u l a r  a r e a f s )  o f  n u r s i n g ,  i f  a n y ,  you 
f i n d / f o u n d  s t r e s s f u l ,  ( you  may c h o o s e  up t o  f o u r  a n s w e r s ) .
1.  C a s u a l t y 11 .  P a e d i a t r i c s
2 .  O p e r a t i n g  T h e a t r e ' 12 .  N e u r o l o g y
3.  Me d i c a l  Ward 13.  I n t e n s i v e  C a r e / S p e c i a l  C a r e  U n i t s
4 .  S u r g i c a l  Ward 14.  T e a c h i n g
5 ,  O b s t e t r i c s 15.  Communi t y
6 .  G y n a e c o l o g y 16.  N u r s i n g  E x a m i n a t i o n s
7.  G e r i a t r i c s 17.  None o f  t h e s e
8 .  P s y c h i a t r y 18.  O t h e r s
9 .  N i g h t  Du t y 19.  D o n ' t  know
10.  O n c o l o g y 2 0 .  Not  a p p l i c a b l e  b e c a u s e  n u r s i n g  
e x p e r i e n c e  l i m i t e d
w i t h  f u r t h e r  r e f e r e n c e  
s o u r c e  o f  s t r e s s ?  (You 
i m p o r t a n t  i n  box 15 ) ,
t o  wo r k ,  wh i c h  o f  t h e  f o l l o w i n g  ha v e  you f o u n d  a 
may c h o o s e  two a n s w e r s . P l e a s e  p l a c e  t h e  mos t
1.  S t a f f  r e l a t i o n s h i p s 5 .  I n a b i l i t y  t o  c o p e  w i t h  j o b
2 Heavy wor k  l o a d 6 .  None o f  t h e s e
3 R e s p o n s i b i l i t y 7.  O t h e r s
4 S h i f t  wor k 8 .  D o n ' t  know
10 ,1 1
12 , 1 3
1 4 , 1 5
9 Not  a p p l i c a b l e  b e c a u s e  o f  l i m i t e d  
n u r s i n g  e x p e r i e n c e
o
a
34 Oo you r e g a r d  s mo k i n g  a s  d a n g e r o u s  t o  h e a l t h ?
1.  Al wa ys  4 Never
2 ,  U s u a l l y  5 D o n ' t  know
3 S o me t i me s a
3 5. Oo you t h i n k  t h e  r i s k  o f  d e a t h  f r om s mo k i n g  i s  s i g n i f i c a n t l y  g r e a t e r  
For  men t h a n  f o r  women?
1.  Al ways
2 .  U s u a l l y
3 .  S o me t i me s
4 .  Eq u a l  r i s k
5 .  Ne ver
6 .  D o n ' t  know a
3 6 .  Do you t h i n k  s mo k i n g  d u r i n g  p r e g n a n c y  may ha ve  an a d v e r s e  e f f e c t  on 
t h e  u n b o r n  c h i l d ?
1.  Al wa ys
2 .  U s u a l l y
3 S o me t i me s
4 .  Ne ver
5 .  D o n ' t  know
3 7 .  Woul d you r e g a r d  one  o f  y o u r  r o l e s  a s  a n u r s e  t o  be t h a t  o f  e d u c a t i n g  
t h e  p u b l i c  i n  t h e  p o s s i b l e  h a z a r d s  of  s mo k i n g ?
1.  Yes
2.  U s u a l l y
3.  S o me t i me s
4 .  No
5 .  D o n ' t  know
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38 .  Do you t h i n k  s mo k i n g  i s  a s i g n i f i c a n t  c a u s e  o f  any o f  t h e  f o l l o w i n g  
d i s e a s e s  i n  H a l o s ?
Al wa ys  U s u a l l y  S o me t i me s  Ne v e r  D o n ' t  know
a .  Lung C a n c e r
b.  C h r o n i c  B r o n c h i t i s
c .  As t hma
d .  C o r o n a r y  d i s e a s e
e .  Th r onbo  Embol i s m
f . P e p t i c  U l c e r
25
□
3 9 .  Do you t h i n k  s mo k i n g  i s  a s i g n i f i c a n t  c a u s e  o f  any o f  t h e  f o l l o w i n g  
d i s e a s e s  i n  F e m a l e s ?
a .  Lung C a n c e r
b .  C h r o n i c  B r o n c h i t i s
Al ways  U s u a l l y  S o me t i me s  Ne v e r  D o n ' t  know
1 2 3 4 5
c .  As t hma
d .  C o r o n a r y  d i s e a s e
e .  T h r o t b o  Embol i s m
f . P e p t i c . U l c e r
29.
31.
33.
4 0 .  Do you b e l i e v e  t h e  d a n g e r s  o f  s mo k i n g  a r e  e x a g g e r a t e d ?
1,  Al wa ys
2 ,  O f t e n
3,  S o me t i me s
4 .  Ne ver  
5 D o n ' t  know
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SECTION 4 ALL RESPONDENTS PLEASE COMPLETE THE FOLLOWING QUESTIONS,
“ Id y our  p a r e n t f s ) ,  s p o u s e  o r  c l o s e  f r i e n d ( s )  smoke p r i o r  t o  you 
commenc i ng  n u r s e  t r a i n i n g ?
! .  Yes 
' .  No
CAM) A 
1
2 - 7
□
P l e a s e  i n d i c a t e  who s mo k e d .  ( Ch o o s e  mor e  t h a n  one  i f  a p p r o p r i a t e )
1.  “ u s b a n d / W i f e  4 .  C l o s e  F r i e n d ( s )
3.  F a t h e r
5 .  Not  a p p l i c a b l e  b e c a u s e  r e l a t i v e s /  
f r i e n d s  d i d  n o t  smoke
Do you a t t e m p t  t o  ’■ j i j j v e  s t r e s s  by any o f  t h e  f o l l o w i n g  me a ns?  ( n o  mor e  t h a n  t h r e e )  
Ta k i n g  P h y s i c a l  E x e n c i s e  5.  Ta k i n g  p r e s c r i b e d  d r u g s
7.  Ea t  when n o t  h u n g r y
8.  O t h e r s
1 . D r i n k i n g  a l c o h o l  
5 .  D r i n k i n g  t e a  o r  c o f f e e
? T o g a / M e d i t a t i o n / R e l a x a t i o n  Exercises 
3 Smoki ng
9 .  Not  a p p l i c a b l e  b e c a u s e  I n e v e r  
f e e l  s t r e s s e d .
□
□
□
P l e a s e  i n d i c a t e  y o u r  s e x  
1.  ' ema l e  
2 Male
P l e a s e  i n d i c a t e  y o u r  age
1.  18 -  20 y e a r s
2.  21 -  25 y e a r s
3.  25 -  30 y e a r s
4 3 1 - 3 5  y e a r s
5.  35 -  40 y e a r s
□
4 5 .
5 .  41 -  45 y e a r s
7 ,  46 -  50 y e a r s
8,  51 -  55 y e a r s
9 ,  55 and  o v e r
4 6 ,  M a r i t a l  s t a t u s ?
1.  S i n g l e
2.  M a r r i e d
3.  C o - h a b i t i n g
4 .  D i v o r c e d
5.  S e p a r a t e d  
5.  Widowed □
4 7 .  Number  o f  c h i l d r e n ?
P l e a s e  i n s e r t  number  i n  t h e  b o x .  ( a  z e r o  i f  you have  no c h i l d r e n ) 1 9 , 2 0  I I
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A p p e n d i x  SCxii)
4 8 .  P l e a s e  i n d i c a t e  w o r k i n g  s t a t u s .
1 .  F u l l  Time ( Day o n l y )
2 .  F u l l  Time ( S h i f t )
3 .  F u l l  Time ( N i g h t  o n l y )
4 .  P a r t  Time (Day o n l y )
5 .  P a r t  Time ( S h i f t )
6 .  P a r t  Time ( N i g h t  o n l y )
4 9 .  Which o f  t h e  f o l l o w i n g  r e g i o n s  mos t  c l o s e l y  d e s c r i b e s  y o u r  p l a c e  o f  b i r t h ?
1.  B r i t i s h  I s l e s  ( U. K.  E E i r e )  8 .  A f r i c a
2 .  S o u t h e r n  E u r o p e / M e d i t e r r a n e a n  
c o u n t r i e s  ( e x c l u d i n g  N o r t h  
A f r i c a )
3 .  R e s t  o f  E u r o p e
4 .  N.  Ame r i c a
5 .  S .  Ame r i c a
6 .  Wes t  I n d i e s
7 .  Mi d d l e  E a s t
9 .  I n d i a  and  P a k i s t a n
10.  M a l a y s i a  and  F a r  E a s t
11.  Ch i n a
12.  A u s t r a l i a  a n d  New Z e a l a n d
13 .  O t h e r s
14 .  D o n ' t  know
5 0 .  How l o n g  h a v e  you l i v e d  i n  t h i s  c o u n t r y ?
1.  Unde r  o n e  y e a r  3 .  S i x  t o  t e n  y e a r s
2 .  One t o  f i v e  y e a r s  4 .  Ove r  t e n  y e a r s
5 1 .  To wh i c h  i f  any  o f  t h e  f o l l o w i n g  r e l i g i o n s  do you b e l o n g ?
1 .  C h r i s t i a n / P r o t e s t a n t  6 .  Buddh i s m
2 .  C h r i s t i a n / R o m a n  C a t h o l i c  7 .  H i n d u i s m
3 .  O t h e r  C h r i s t i a n  8 .  O t h e r  r e l i g i o n s
4 .  J u d a i s m  9 .  No r e l i g i o u s  b e l i e f s
5 .  I s l a m  1 0 .  D o n ' t  know
P l e a s e  i n d i c a t e  w h e t h e r  y o u r  r e l i g i o u s  b e l i e f -
1.  A l l o ws  b o t h  s mo k i n g  a n d  . 4 .  Al l o ws  n e i t h e r  s mo k i n g  n o r  d r i n k i n g
d r i n k i n g ?
2 .  Al l o ws  s mo k i n g  o n l y
3 .  A l l o w s  d r i n k i n g  o n l y
5.  D o n ' t  know
5 3 .  H e r e / A r e  you o b l i g e d  t o  l i v e  i n  H o s p i t a l  a c c o m o d a t i o n  d u r i n g  t r a i n i n g ?
1.  Yes
2 .  No
2 2 , 2
- a
5 4 ,  Di d / Do  you f i n d  y o u r  a c c o m o d a t i o n  a r r a n g e m e n t s  s t r e s s f u l ?
1.  Yes 3 ,  D o n ' t  know
2.  No
Thank you f o r  y o u r  c o - o p e r a t i o n
WOULD YOU NOW PLEASE RETURN THE QUESTIONNAIRE IN THE ENVELOPE, VIA THE INTERNAL HAIL.
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STRESS AND SMOKING
ALL REPLIES ARE STRICTLY CONFIDENTIAL
SUBJECTIVE QUESTIONNAIRE
a
fs u b j e c t  number Date Time Œ
Ar e you f e e l i n g ?
Ver y f e d  uc
Ve r y  t e n s e
Ve r y  Anx i ous
E x t r e mel y  t i r e d 
( m e n t a l l y )
E x t r e m e l y  t i r e d 
( P . h m i o a l l y )
Ver y m i s e r a b l e 
Ve r y  i r r i t a b l e  
Ver y  f r u s t r a t e d  
Ver y  bmr ed
Ver y h u n g r y
Ve r y  we l l
How h u n g r y  a r e  you f e e l i n g ?
How d i d  you s l e e p  l a s t  n i g h t ?
Do you h a v e  a c ouoh  o r  o d d  now?
Do you f e e l  n a u s e o u s  now?
Dm  you f e e l  d i z z y  now?
Oo you ha v e  a h e a d a c h e  nmw?
Do you h a v e  a b a c k a c h e  now?
Do you ha v e  a " t u mmy - a c h e "  now?
Do you ha ve  " b u t t e r f l i e s "  i n  y e u r  tummy now?
Have you l o s t  y o u r  t e m p e r  t o d a y ?
Have y o u r  F e e l i n g s  b e e n  h u r t  t o d a y ?
About  how many c i g a r e t t e s  ha ve  you smoked d u r i n g  
t h e  l a s t  24 h o u r s ?
Ar e  you p l e a s e d  w i t h  y our  da y?
Ve r y  e v e r w o r k e d  i
Were you t o d a y ?
Ver y . c h e e r f u l  
Very r e l a x ed
Very call
M e n t a l l y  a l e r t
-j P h y s i c a l l y  a l e r t
Ve r y  happy  
Ver y  ca l m 
Ve r y  s a t i s f i ed 
Ve r y  s t i m u l a t e d
Not  h u n g r y  a t .  a l l
Not  a t  a l l we l l  
YES NO DONT KNOW 
□  □ □  
□  □ □  □ □□
□ □□ □ □□ 
□  □ □BBS
□ □ □
Very u n d e r wo r k e d
n
□□□□□□□
0
c n□
Thank you f o r  y o u r  c o - o p e r a t i o n .
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1 )A . S ub icc i ive  Q uestionna ire  D a ta .
This q u e s t ionna ire  was scored by m easuring  from a g iven  
point zero , the d is tance  a long a de f ined  100mm l in e  to
a mark c u t t in g  th is  l i n e ,  sc r ibed  by the sub jec t,  co rrespond­
ing  to I he emotional emphasis in  ques tion . The leng th
measured from zero to the m ark ( in  m il l im e tre s )  p ro v id e d  
the ra t in g  fo r  a p a r t i c u la r  sub jec t ive  set. For example, 
in set 've ry  t i re d  -  p h y s ic a l ly  a le r t '  the mean d is tance
from zero to the scr ibed  m ark , fo r  sub jec ts  who smoked, 
was 55.5mm p r io r  to the commencement of du t ies  but o n ly  
48.4mm subsequent to w o rk in g  du ty  s h i f ts ;  in d ic a t in g  
th a t ,  fo r  th is  se t,  smokers a l th o u g h  not a p p e a r in g
to beg in  du ties  e i th e r  p h y s ic a l ly  t i re d  nor p h y s ic a l ly  
a le r t  d id  end th e ir  w o rk in g  s h i f ts  s ig n i f i c a n t l y  more
p h y s ic a l ly  t i r e d  than when they began.
Minus scores, that is ,  when the mean d is tance  was g re a te r  
when end ing  du t ies  than when b e g in n n in g  in d ic a te d  sangu ine  
emotions whereas the converse ra t io  denoted pess im is t ic
em otions.
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Sub jec tive  q u e s t io n n a ire  da ta  co l lec ted  d u r in g  day sh i f ts  
w h ile  sub jects  were employed in  the s u rg ic a l  s p e c ia l i t y .
S tuden t 's  ' t ' tests in d ic a te d  tha t smokers were
s ig n i f ic a n t l y  more m e n ta l ly  and p h y s ic a l ly  t i re d  
at the end than at the b e g in n in g  of th e i r  n u rs in g
d u t ie s .  While non-ex smokers demonstrated s im i la r
s ig n i f ic a n t  menta l and p h y s ic a l  t iredness  they were
also s ig n i f i c a n t l y  less re la x e d ,  less calm and less
happy at the end of th e i r  s h i f ts  than  at the
b e g in n in g .
The data in d ic a te d  tha t  non-ex smokers began th e ir  
s h i f ts  w i th  mean va lues  in  a l l  sets; s ig n i f ic a n t l y  
g re a te r  than those of the smokers. That is ,  non+
exsmokers began th e ir  du t ies  more sangu ine  than
smokers. In  a d d i t io n ,  non+-exsmokers ended th e ir
s h i f ts  on s u rg ic a l  wards s ig n i f i c a n t l y  more c h e e rfu l ,  
re la x e d ,  ca lm , s a t is f ie d  and s t im u la ted  than th e ir
smoking c o u n te rp a r ts .
228
Appendix 4 C ii i)
<H-<□
Z
Q»-)HOzLU
LU0:
<zz
QMI-
(/)LUD□
ÜJ>nh~u
LU"-)
CDDU)
(0
+)h.
•H
£
if)
X0□
(\j
LQ)P4-<
D
C0
Q)L0t{-
(UCD
H01
P
Q)r-i
CLE0U
X
Ü
0CLU)
0
Ü•HcnLDÜ)
(0L01
X0E(n
XlU
+c0z
0)L0)
X0E0)
—< o r—4 CD —I o —< o «-H CD *-H O —1 c «-4 O0p O  --t o  i n o  in O  UT O  r - o  2
t
o  o o  o o  o o  o o  o o  o o  c O  O o  o
o  o o  o o  oA CD O o  o
0 CO in CO t o O"> 03  fO LO CO CO oo t cn o  o C3 o
+Î n CO 04 03  CNJ OO - , -d- o •—« CM Mb ro
0 o o o o-j- o o o o COo O o o o o
o o O o o o o o
0
> o CM CO CM oo r o
+5 04 CM t o U3 CO CO 2
c
>
X) r o  O <±- r o Ol Ol CTi CO T-i CT o  ^ CO LO t o  Ol
+) cn  uD cn r o r*  ^ t-h OD OO r o CD t -1 cn  CM( f) -H CSJ ^  CM CM CM rM 04 04 04  04 T-H 04
% oo o i <3D ^  CVJ t o  CO t o  04 cn  CO CM t o t o  t o
O  ^ c n  CO CO Ol v»H QO CM CO ly^ tyy OO CMz ID ID t o  m r~. <t- r -  t o t o  in t o  t o t o  t o
CMJ2 o CM 04 CD CM0 O O cn LO t o
L O O r -CL o o O O o O o O o
0
> o o 04 CO 0 -.
+1 -H o £ r-H o
c
>
■S 00 -H c n  CNÎ o to to LO < t f-H CO+> f-< o CM -H CO CMto CNI CM CM CM CM CM CM CM CM t-4 —1 CM
a ID O O l t o CO ^ to t o  Mj- < t •—t
,—1 lO o CO o~- c n  t o O  <31ID - f t o  <1- t o  Mj- t o  CO m  CO lO -d- <!■ Mb t o  -d-
I'M <-1 t \ l T-l (\J «-I r\j CM r-f fVi v-t Ml L-.' '(“v
-D -D E E +) +3 •P P X  > E E ffl X TJ XD D 01 01 L L L L CL Q •rt (U Qi 01q .  q . X X 0  D 0) 01 Of 01 CL a 0  0 +) M +3 +)L L □  □ (J U 0  0 a  u 0  q- 0  001 01 <  < <  < I  X ( /)  ffl0) 01 CU 01 D D-C JL ÛC QC 1 Ü Ü 1 1 1 1 t +) E Eu  u 1 0  0 a
+Î 4J 0) S X  U) +7 +7c c X  > QU 01 Of Of 01 CO CU1 1 1 1 m 0) j :  vC +) 10) ® E E a  a X) X j ]  n □ 1 1CL Q D D 0  0 0 0 LD  D ot QJ 0  0 "0 "0 T 3 T ) L L p  P +} +) X  X1 1 to (0 01 0) 01 Q) 01 01 ffl ffl ffl fflT l -0 C C X X L L L L W ffl L L D 3 L L0> 0) OJ 01 c c L L L L 0  0IL  IL h -  h - <  < 1— h- h -  h" S  X h-H Ll  U . CD m
229
Appendix 4 ( iv )
S U B J E C T I V E  Q U E S T I O N N A I R E :  E M O T I O N  D A T A
S u r - g i c a l  S p e c i a l i t y  
D a y  S h i f t e
FED-UP
S m o H o r© (G a g in )
CHEERFUL
hJonSm okar© ( G a g in )
TENSE
S m o k e rs  (E n d )  
S m o k e r s (G a g in )
N o n S m o k a r s (E n d )
RELAXED 
N o n S m o k a r s (G a g in )
ANXIOUS
S m o k e rs  (E n d )  
S m o k e r s ( G a g in )
N o n S m o k a r s (E n d )
CALM
N o n S m o k a r s (Q a g in )
TIRED
S m o k e rs (E n d )  
S m o k e r s (G a g in )
N o n S m o k a r s (E n d )
ALERT(mentally> 
N o n S m o k a r s (G a g in )
TIRED
S m o k e rs  (E n d )
S m o k e rs  (G a g in )
N o n S m o k a r s (E n d )
ALERT CphyelcalIy> 
N o n S m o k a r s (G a g in )
MISERABLE
S m o k e rs (E n d
S m o k e r s (B e g in )
N o n S m o k a r s (E n d )
HAPPY
S m o k e rs  (E n d )
N o n S m o k a r s (B e g in )J_____________I
N o n S m o k a r s (E n d )
IRRITABLE CALM
S m o k e rs (G a g In ) N o n S m o k a rs  ( G a g in )
S m o k e rs  (E n d )
1 1N o n S m o k a rs  (E n d )
FRUSTRATED SATISFIED
S m o k e r s (B e g in )
...........
N o n S m o k a r s (G a g in )
S m o k e rs (E n d )
i 1N o n S m o k a rs (E n d )
BORED
S m o k e r s ( B e g in
S m o k e rs  (E n d
STIMULATED 
N o n S m o k a r s (B e g in )
4_!_______________ II iN o n S m o k a rs  (E n d )
S u b j e c t i v e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi l e  s u b j e c t s  were
employed in t he  g u r g i c a l  s p e c i a l i t y .
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Sub jec tive  q u e s t io n n a ire  da ta  co l le c ic d  d u r in g  day  sh i f ts  
w h ile  sub jects  were employed in  the m edica l s p e c ia l i t y .
S tuden t 's  ' t ' tests in d ic a te d  tha t w h ile  non+exsmokers 
experienced s ig n i f ic a n t  emotion changes d u r in g  th e ir  
s h i f ts  -  fo r  a l l  sets. Smokers d id  not sus ta in
s ig n i f ic a n t  changes. Moreover, a l tho ugh  non-f
exsmokers began th e i r  s h i f ts  s ig n i f i c a n t l y  more 
p h y s ic a l ly  a le r t ,  h a p p y ,  ca lm , s a t is f ie d  and more 
s t im u la ted  they ended th e ir  s h i f ts  more fed up and 
more m e n ta l ly  and p h y s ic a l ly  t i re d  than th e ir  smoking 
co l le a g u e s .
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S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
M e d i c a l  S p e c i a l i t y  
P a y  S h i - F t ©
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
NonS  S m o k e rs  (E n d ) t io k e r s  (E n d )
CALM
S m o k e r s (B e g in )
NonS n o k e r s ( E n d )  S m o k e rs (E n d )
N o n S m o k e r s (B e g in )
S m o k e r© (B e g in )
ALERT(mental 1y> 
N o n S m o k e r s (B e g in )
N o n S m o k o rs (E n d )  S m o k e rs (E n d )
ALERT CpHyg i col 1y)
S m o k e r s (B e g in )
1
N o n S m o k e rs (B e e
NonSmo  S m o k e rs  (E n d .
1te r©  (E n d )
HAPPY
S m o k e rs  (B e g in ) N o n S m o k e rs  ( B e g in )
N o n S m o k e rs (E n d )  S m o k e rs (E n d )
CALM
S m o k e r © (B e g in N o n S m o k e r s (B e g in )
N o n S m o k e rs (E n d )  S m o k e rs (E n d )
S m o k e r s (B e g in )
SATISFIED
N o n S m o k e r s (B e g in )
NoS m o k e rs  (E n d )
S m o k e r s ( B e g in
n S m o k e rs  (E n d )
STIMULATED
S m o k e r©  (E n d
N o n S m o k e r s (B e g in )J______________I
o n S m o k e rs  (E n d )
FED-UP CHEERFUL j
1 .
S m o k e r s (B e g in )  
1
i
N o n S m o k e rs  ( B e g in )  { 
1 ...................  I1NonSmc S m o k e rs  (E n d .
1 ; i k e r s ( E n d )
TENSE RELAXED
I.......................
S m o k e r© (B e g in ) N o n S m o k e r s (B e g in )
------- i- -— —— ■ 1
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi le
s u b j e c t s  were employed in t he  medi cal  s p e c i a l i t y .
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TABLES 30 & 31
Subjective  qu e s t io n n a ire  da ta  co l le c icd  d u r in g  day  sh i f ts  
w h ile  sub jects  were employed in  the n e u ro lo g ic a l s p e c ia l i ty ,
S tuden t 's  ' t ' tests in d ic a te d  tha t smokers were 
s ig n i f ic a n t  ly  more re la x e d  at the end of th e ir  sh i f ts  
than at the b e g in n in g .  However , a l though  non+
exsmokers d id  not experience any s ig n i f ic a n t  emotion 
changes d u r in g  s h i f ts ,  they were s ig n i f i c a n t l y  h a p p ie r  
when they began th e ir  du t ies  and s ig n i f ic a n t l y  
more s a t is f ie d  and s t im u la te d  when they ended than 
th e ir  smoking co l leagues.
E m p ir ic a l ly ,  both groups appeared to end th e ir  
s h i f ts  a l i t t l e  more con f iden t than  they began.
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S U B J E C T I V E  Q U E S T I O N N A I R E :  E M O T I O N  D A T A
N e u n o 1 o g i c a 1 S p Q c i a l i t y  
D a y  S h i - F t ©
FED-UP CHEERFUL
S m o k e rs  (B e g in )
S m o k e r©  (E n d )
N o n S m o k e r s (B e g in )J !_______ I
TENSE
N o n S m o k e rs (E n d )  
RELAXED
S m o k e r s (B e g in ) N o n S m o k e r s (B e g in )
i____________I
S m o k e rs (E n d )
ANXIOUS
N o n S m o k e rs (E n d )  
CALM
S m o k e r s ( B e g in N o n S m o k e r s (B e g in )
I i
TIRED
S m o k e rs (E n d )  
S m o k e r s (B e g in )
N o n S m o k e r s (E n d )
ALERT (mentally) 
N o n S m o k e r s (B e g i  n )
N o n S m p k e r s (E n d )  S m o k e rs (E n d )
TIRED ALERT (physically)
S m o k e r s (B e g in ) N o n S m o k e r s (B e g in )
S m o k e r© (E n d )
MISERABLE
N o n S m o k e rs (E n d )
HAPPY
S m o k e rs  (B e g  i  n)
S m o k e rs (E n d )
N o n S m o k e r s (B e g in )J____________ 1
N o n S m o k e rs  (E n d )
IRRITABLE CALM
S m o k e rs  (B e g  i  n)
L....... .........
N o n S m o k e rs (B e g
S m o ker s  (E n d )
I I  ’ 'N o n S m o k e r s (E n d )
FRUSTRATED SATISFIED
S m o k e r© (B e g i
1
in) N o n S m o k e r s (B e g in )
1 1 ..... ..........J
S m o k e rs (E n d )
1 >N o n S m o k e rs  (E n d )
BORED STIMULATED
S m o k e rs  (B e g in )
S m o k e rs  (E n d )
N o n S m o k e r s (B e g in )
_i !-----------------------------1
N o n S m o k e rs  (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi l e
s u b j e c t s  were employed in t he  Neu r o l og i c a l  S p e c i a l i t y .
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S ub jec l ivc  que s t io n n a ire  da ta  co l lec ted  d u r in g  day sh i f ts  
w h ile  sub iec ls  were employed, in  the o r thopaed ic  s p e c ia l i t y .■'■■.-.....  • -■     ^ ..........— I ----------------      ' ■ -------------- *-■-INI ^ -nrie-rA
Studen t 's  ' t ' tests revea led  tha t  smokers ended 
th e ir  s h i f ts  s ig n i f i c a n t l y  more c h e e r fu l ,  more 
s a t is f ie d  and more s t im u la te d  than when they began; 
fo r  non-r-exsmokers no s ig n i f ic a n t  emotion changes 
d u r in g  th e ir  s h i f ts  were noted.
Non-rexsmokers commenced th e ir  s h i f ts  s ig n i f ic a n t l y  
more m en ta l ly  a le r t  and more s t im u la ted  and ended 
s ig n i f i c a n t l y  more ca lm , more m en ta l ly  awake, more 
p h y s ic a l ly  a le r t ,  h a p p ie r  and more s a t is f ie d  than 
smokers.
E m p ir ic a l ly  nont-exsmokers seemed to beg in  and end 
th e ir  s h i f ts  w ith  a l i t t l e  more zeal than th e ir  smoking 
co u n te rp a r ts .
237
Appendix 4 ( x i i )
<H<□
ZQt—I
I-QZ
hi
LUa:
<ZZ□M
I—(/)LUD□
LU>MH
ULUhCDD(D
4^q.
•H£m
X0□
ACÜy
4)
<
■Üc0
Q)
L04.QlCD
TJQl+)01r-idE0U
I ?
&
o  cLO iro  c
o  cLf> iro  c
o o
o o
2 9
CM C O  CNo  c
o  c
O c 
o  c
2  =
o  c
O CM 
O O S  2o  o  
2 °
o So o
- ,
a> O CT CM .O- CO o  oo<D CM
+> ,-H C OCM rr> CN •—1 CN r-HCO tr,-,
oLa. LD
CO
-d-
CDO cn<D CO CO
<rCOCO
X 0) O O o o o o o o
4) L(11 - ,
rH X0
E
0> CO LO ooo CM o CD -4*CD CD oo
0 +> o o o O o O O O*H (/)
X
LU
+
C
0
0)
CL 1 <J- or oo oc LO oc CM r-~ CO 4-4
t/) U) LO or CM tc CM CN lO CM *-H CN O œ A  « CM CM 0 2
Ü•H
D
Ql
n
Z
1
<J- or CO < o  o 
-jF tr
-4- tC
lO ir cc
LO ID 
lOlOoo LOOOCOfv
d
0
£ 1
âo cr>oo
CO
CO
LO o
o CMO4)
L
a o o O o o o O
Ü - ,
(D(
0> CO -d*CM cn CMO 00o CM
01 4i CO o o ,-4 o
0
E
(/)
c>
•g r-i O CT> O) to LO <t LO to -4-
O) CXJ LO CM LO CNJ CD O 2  % 2 2 2  2
g CO CM O LO o  o CO CD . o
i s  s s s *4* S  o s  % s s 2  S
^  CM «-I (\J (\l r-l CM »-i (\j r-i OJ (\1 T-l (\J| T-l (\l
Ï Iffl ffl ffl ffl
6 5
1 1
I Îffl ffla  a
X  X  ffl ffl
8  8
ffl ffla  a
1 1 
ffl ffl
s  gffl ffl t -  H
E E
6 5
1 \
3 3  0 0
I I  
<  <
L tffl ffl 
<  <
1 1
J  J
X  X  ffl ffl L L
H  H
t  Lffl ffl 
<  <  
'ü 'ü 
(D fflII
X  X  ffl ffl L L
h~ h—
I I
1 1
ffl ffl
2  20 0<n <n
z  z
E E
( 3 ( 3
1 1 
ffl ffl
-@ -§+) +7
I t
ffl X•fi Ql +7 M
(U ffl
’ Q X  tnffl
^  '
b 47 ffl ffl 3 3
a  a
g g
E i
47 47to (U
1 1
X  X  ffl fflb bCD CD
238
Appendix 4 C x iii)
S U B J E C T I V E  Q U E S T I O N N A I R E :  E M O T I O N  D A T A
O n t h o p a o c d  i  c  S p e c  i  a  1 i  t y  
D a y  S h i - F t ©
FED-UP
TENSE
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
BORED
CHEERFUL
S m o k e r s (B e g in ) N o n S m o k e r s (B e g in )
S m o k e rs (E n d )  
S m o k e r s ( B e g in )
N o n S m o k e r s (E n d )  
RELAXED 
N o n S m o k e r s (B e g in )
S m o k e rs (E n d )  
S m o k e rs  (B e g  i  n)
_j_|--------------------1
N o n S m o k e r s (E n d )
CALM
N o n S m o k e r s (B e g in )
S m o k e rs  (E n d )  
S m o k e rs  ( B e g in
N o n S m o k e r s (E n d )  
ALERT(mentally) 
N o n S m o k e r s (B e g in )
S m o k e rs (E n d  
S m o k e r s (B e g in )
N o n S m o k e r s (E n d )
ALERT ( p h y s i o a l l y )  
N o n S m o k e r s (B e g in )
S m o k e rs (E n d )
S m o k e r s (B e g in )
t o n S m o k e r s (E n d )  
HAPPY 
N o n S m o k e r s (B e g in )
S m o k e rs (E n d )  
S m o k e r s ( B e g in
j---------------- ,----------
N o n S m o k e r s (E n d )  
CALM
N o n S m o k e r s (B e g in )
FRUSTRATED
S m o k e rs (E n d  
S m o k e r s ( B e g in )
N o n S m o k e r s (E n d )  
SATISFIED 
N o n S m o k e rs (B e g  i  n )
S m o k e rs (E n d )
-I----------- 1
N o n S m o k e rs  (E n d )
STIMULATED
S m o k e r s (B e g in )
1
N o n S m o k e r s (B e g in )
1 1 .....^N o n S m o k e r s (E n d )S m o k e rs (E n d )
Subjective questionnaire data co lle c te d  during day s h ifts  while
s u b j e c t s  were employed in t he  Or t hopaed i c  S p e c i a l i t y .
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SubiGctive questionnaire, da ta  co l lec ted  d u r in g  day s h i f ts  
w h ile  sub icc ls  were employed in  the c a s u a lty  departm ent.||»W m IJ WWI n fmi> ■ Ifi4i —iiuiiiL.iu i u ii ■ M iwi WP—Jb—jn tirt* luirn n i ,i imu , b——— —m—ftbw—» .
S tuden t 's  ' t ' tests revea led  th a t  n e i th e r  sample 
group experienced s ig n i f ic a n t  emotion changes d u r in g  
their, s h i f ts .  However, at the b e g in n in g  of th e ir
s h i f ts  non+exsmokers were s ig n i f i c a n t l y  more ch e e rfu l ,  
more re la xe d , more ca lm , more p h y s ic a l ly  a le r t  
and h a p p ie r  and at the end of the s h i f ts  were s t i l l  
s ig n i f ic a n t l y  h a p p ie r  than smokers.
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S U B J E C T I V E  Q U E S T I O N N A I R E ,  E M O T I O N  D A T A  
C a s u d  1 t y  0@ p o r t ,  m ent. 
D a y  S h i f * t , ®
PED-UP
TENSE
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
CHEERFUL
S m o k e r # (B e g in !  
m (E n d i
N o n S m o k e r e (B e g in )
S m o k e r  
S m o k e r#  (B e g in !
N o n S m o k e r # (E n d )  
RELAXED 
N o n S m o k e r # (B e g in )
S m o k e r# (E n d )  
S m o k e r s (B e g in !
N o n S m o k e r # (E n d )
CALM
N o n S m o k e r# (B e g 1n )
S m o k e rs  (E n d )  
S m o k e r#  (B e g in !
N o n S m o k e r # (E n d )
ALERT(mentally> 
N o n S m o k e r # (B e g in )
S m o k e r# (E n d )  
S m o k e r # (B e g in !
N o n S m o k e r # (E n d )
ALERT C p H y c io o I ly >
N o n S m o k e r # (B e g in )
S m o k e r# (E n d )  
S m o k e r # (B e g in !
N o n S m o k e r # (E n d )
HAPPY 
N o n S m o k e r # (B e g in )
S m o k e r# (E n d )  
S m o k e r s (B e g in !
N o n S m o k e r # (E n d )  
CALM
N o n S m o k e r # (B e g in )
S m o k e r# (E n d )  
S m o k e r#  (B e g  1 n!
N o n S m o k e r # (E n d )
SATISFIED
N o n S m o k e r # (B e g 1n )
S m o k e r#  (End)! 
S m o k e r s (B e g in !
N o n S m o k e r # (E n d )
STIMULATED
S m o k e r# (E n d )
N o n S m o k e r s (B e g in )
N o n S m o k e r # (E n d )
Su b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi le
s u b j e c t s  were employed in t he  c a s u a l t y  depa r t me n t .
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Subjective, que s t io n n a ire  da ta  co l lec ted  d u r in g  day sh i f ts  
w h ile  sub jects  were employed in  the in te n s iv e  care 
d ep a rtm en t.
A lthough in c lu d e d  fo r  completeness o n ly  two sessions 
were a ttended by smokers in  th is  departm ent, con­
sequently  data  are not s t a t i s t i c a l l y  s ig n i f ic a n t .
F igures  fo r  nonfoxsm okers show th a t  no s ig n i f ic a n t  
emotion changes d u r in g  th e i r  s h i f ts  took p lace .
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S U B J E C T I V E  Q U E S T I O N N A I R E a  E M O T I O N  D A T A  
I n t a n s i v a  Ceana O ep an t rn Q rT fc  
D a y  S h i f t . ©
FED-UP CHEERFUL
S m o k e r s (B e g in : N o n S m o k e r » (B e g 1n )
TENSE
S m o k e rs (E n d )  
S m o k e r s ( B e g in
N o n S m o k e r » (E n d )
RELAXED
N o n S m o k e r s (B e g in )
N d n S m o k e rs (E n d )  S m o k e rs (E n d )
ANXIOUS CALM
S m o k e r® (B e g in : N o n S m o k e r s (B e g in )
PN o n S m o k e r s (E n d )  S m o k e rs (E n d )
TIRED ALERT Cmsrrfc.Ql ly>
S m o k e r s ( B e g in N o n S m o k e rs  ( B e g in )
TIRED
S m o k e rs (E n d )  
S m o k e r s (B e g in ^
N o n S m o k e r s (E n d )
ALERT <pny«loally>
N o n S m o k e r s (B e g in )  
4------------------------------  1
S m o k e rs  (E n d )  
MISERABLE
N o n S m o k e rs (E n d )
HAPPY
S m o k e rs  ( B e g in
IRRITABLE
S m o k e rs (E n d  
S m o k e r © (B e g in
P
N o n S m o k e r s (B e g in )
N o n S m o k e r s (E n d )
CALM
N o n S m o k e r s (B e g in )
FRUSTRATED
S m o k e rs (E n d )  
S m o k e r s (B e g in )
N o n S m o k e rs (E n d )  
SATISFIED
N o n S m o k e r s (B e g in )
BORED
S m o k e rs (E n d  
S m o k e r s ( B e g in
4-------------N o n S m o k e rs (E n d )  
STIMULATED
N o n S m o k e r s (B e g in )
S m o k e rs (E n d ) N o n S m o k e rs (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi le
s u b j e c t s  were employed in t he  I n t e n s i v e  Care De p a r t me n t .
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Sub jec tive  que.ft l ionnairc data  co l lec ted  d u r in g  day sh if ts  
w h ile  sub jects  were employed in  the s p e c ia l i t y  of su rge ry  
(o p e ra t in g  th e a t re s ) .
Only one session was reg is te red  by smokers in  th is  
departm ent, consequen tly  s ta t i s t i c a l  da ta  has not
been computed. For non+exsmokers, apa rt  from
undergo ing  s ig n i f i c a n t l y  more p h y s ic a l  t iredness
at the end of th e ir  s h i f ts  than at the be g in n in g  
they d id  not su f fe r  o ther s ig n i f ic a n t  emotion changes 
d u r in g  th e i r  s h i f ts .
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S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
S u n g i c a l  S p @ c  1 a  1 i  t y  C O p e r - a t  i  mg T h a a - t i - a s )  
D a y  S h  1 f t . ©
FED-UP CHEERFUL
N o n S m o k a r s (B e g in )
4— ---------------------1
TENSE
N o n S m o k e r® (E n d )
RELAXED
N o n S m o k e r s (B e g in )
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
N o n S m o k e r# (E n d )
CALM
N o n S m o k e r # (B e g in )
N o n S m o k e r # (E n d )
ALERT(mentally> 
N o n S m o k e r # (B a g in )
N o n S m o k e r# (E n d )
ALERT Cphy«> 1 oq 11 y> 
^ to n S m o k a r#  ( B e g in )
N o n S m o k e r # (E n d )
HAPPY
N o n S m o k e r # (B a g in )
N o n S m o k e r s (E n d )  
CALM
N o n S m o k e r®  ( B e g in )
-H----------------------------1N o n S m o k e r # (E n d )
SATISFIED
N o n S m o k e r # (B e g in )
-jj-----------------------------------------1
N o n S m o k e r # (E n d )
STIMULATED
N o n S m o k e r # (B e g in )4 — -----------------------------------------1N o n S m o k e r # (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  d u r i n g  d a y  s h i f t s  w h i l e  
s u b j e c t s  w e r e  e m p l o y e d  i n  t h e  S u r g i c a l  S p e c i a l i t y  ( O p e r a t i n g  
T h e a t r e s )
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S ub jec t ive  q u e s t i o n n a i r e  d a t a  co l l e c t e d  d u r i n g  d a y  s h i f t s
while  s u b je c t s  were  employed in the  o b s t e t r i c  s p e c i a l i t y
S tuden t 's  ' I ' tests in d ic a te d  tha t  there were no 
s ig n i f ic a n t  emotion changes d u r in g  s h i f ts  fo r  e i th e r  
smokers or non+exsmokers. A p a rt  from non+exsmokers 
end ing  th e ir  s h i f ts  less p h y s ic a l ly  t i r e d  than  smokers, 
there were no o ther s ig n i f ic a n t  d iffe rences  between 
g ro u p s .
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S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
O b s t e t r - i c  S p e c i a l i t y
□ a y  S h i f t s
F E D -U P CHEERFUL
I
S m o k e rs  ( B e g in
t1
o n S m o k e r s (B e g in )
I 1
S m o k e rs  (E n d ) N o n S m o k e rs  (E n d )
TENSE
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
RELAXED
S m o k e r s (B e g in : N o n S m o k e r s (B e g in )
S m o k e rs (E n d ) N o n S m o k e rs (E n d )
CALM
S m o k e r s (B e g in :
1
N o n S m o k e r s (B e g in )  
! 1 1
S m o ke rs (E n d )
11N o n S m o k e rs (E n d )
S m o k e r s (B e g in :
S m o k e rs (E n d  
S m o k e r s (B e g in :
ALERT(mentally> 
N o n S m o k e r s (B e g in )
N o n S m o k e rs (E n d )
ALERTCphyBically> 
N o n S m o k e r s (B e g in )
S m o k e rs (E n d )
S m o k e rs  (B e g  i  n'>
S m o k e rs  (E n d )
ii---------------------------N o n S m o k e rs  (E n d )
HAPPY 
N o n S m o k e r s (B e g in )J________________ I
N o n S m o k e r s (E n d )
CALM
S m o k e rs  (B e g  i  n: N o n S m o k e r s (B e g in )  
1
S m o k e rs  (E n d )
1 kN o n S m o k e r s (E n d )
S m o k e r s ( B e g in
SATISFIED
o n S m o k e r s ( B e g in )
S m o k e rs (E n d N o n S m o k e rs (E n d )
STIMULATED
S m o k e r s (B e g in )N a n S m o k e r s (B e g in )
S m o k e rs (E n d T N o n S m o k e rs (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  d ur i ng  day s h i f t s  whi l e
s u b j e c t s  were employed in t he  O b s t e t r i c  S p e c i a l i t y .
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S ub jec t ive  q u c s i i o n n a i rG  d a t a  c o l lec ied  d u r i n g  d a y  s h i f t s
while  s u b je c t s  were  em ployed  in  the g e r i a t r i c  s p e c i a l i t y .
S tuden t 's  ' t ' tests in d ic a te d  tha t a l though  smokers 
were s ig n i f ic a n t  ly  more c h e e rfu l  and non+exsmokers 
loss m en ta l ly  awake and less p h y s ic a l ly  a le r t  at 
the end of th e ir  sh ifts  than  at the b e g in n in g  there 
were no o ther s ig n i f ic a n t  emotion changes d u r in g  
th e ir  s h i f ts .
There were no s ig n i f ic a n t  d i f fe rences  between g roups.
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S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
G e n i a t r - i c  Spsac i  a  1 i  t y  
D a y  S h i f t s
FED-UP
TENSE
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
CHEERFUL
S m o k e r©  (B a g in ! N o n S m o k e r * ( B e g in )
N onS im okar®  (E n d )  S m o k e rs (E n d )
RELAXED
S m o ke r©  (B a g  i  n!
1 1
N o n S m o k e r s (B e g in )
S m o k e rs  (E i Nid ) a n S m o k e rs (E n d )
CALM
S m o k e rs  ( B e g in N o n S m o k e rs  ( B e g in )
S m o k e rs (E n d  
S m o k e r s (B e g in !
o n S m o k e r s (E n d )
ALERT(mentalIy> 
N o n S m o k e r s (B e g in )
i fN o n S m o k e rs  (E n d )  S m o k e rs  (E n d )
S m o k e r s (B e g in !
ALERT(pHysieql1y> 
N o n S m o k e r s (B e g in )
N o n S m o k e r s (E n d )  S m o k e rs (E n d )
HAPPY
S m o k e rs  (B e g  i  n N o n S m o k e r © (B e g in )
Nc n S m o k e r s (E n d )  S m o k e rs (E n d )
CALM
S m o k e r s (B e g in ! N o n S m o k e r s (B e g in )
S m o k e rs (E n d  
S m o k e r s (B e g in !
Io n S m o k e r s (E n d )
SATISFIED
N o n S m o k e r s (B e g in )
S m o k e r® (E n d )  
S m o k e r s (B e g in !
N o n S m o k e rs (E n d )
STIMULATED
N o n S m o k e r s (B e g in )
S m o k e rs (E n d o n S m o k e r s (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi l e
s u b j e c t s  were employed in t he  G e r i a t r i c  S p e c i a l i t y .
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Subject  ivo q u e s t i o n n a i r e  d a t a  co l l e c t e d  d u r i n g  d a y
s h i f t s  whi le  s u b j e c t s  were employed  in the g y n a e ­
c o lo g ic a l  s p e c i a l i t y .
S tuden t 's  ' t ' tests in d ic a te d  tha t there were no 
s ig n i f ic a n t  emotion changes d u r in g  s h i f ts  or d i f f e r ­
ences between g roups.
255
Appendix 4 (xxx)
<H<O
2□
M
hOz
ÜJ
UJCCM<2zoMHffl
LU
D□
LU>Mhu
LUhm3ffl
0pq.
•H
£ffl
X0Q
rs(MV/
Pq.<
Vc0
(B
L0q.
0
m
TJ
0
P01-1
CL
E0U
Xp
0T#Ü0
CLffl
0Ü
*ri
0)0rH
0000
C
Xffl
0
L0
X0
Effl
XLU
+
C0z
0
L0
X0
Effl
• s o o o o c o  o o c o c o  o o  o o  o0 uo UO lO LO LO t f )  I f ) LO i r m LT un LO LO I f )
L o o o o o o o c o C o  o o  o
EL o o o o o o o  o o c o C o  o o  o o  o
0 -d" cn GO oo CJ oo LC -d" -H
> CNI o o •d- -d o o  r- . rH PH un
P o o  o o <= o o  o O  O O  tZ3
■Û o o Op o o CML o ir> LO cc o t o
CL O o o o c o o o
r -1
> r-. o> r-H t o -d t o o CM=) LO CN -d- o 4
P o c £ o O r.)
c
>
• 8 LO CO r \ 4  OO t o un Lf3 CM r - O  03p r-4 03 CXI 4 * CM cn lo
f f l CM CM (NI rH  CM
§ r-H rH t o -d 03 cn o LO rH
0 r— cc oo 4 t o to a : 4z -d" LO 4 4 * LO LO -d -d un <d LO lT 4  LO
n -d- O) o -d- a CO
o cc tc o COI to rH oCL o c o o o o
0 cx o to
> o tc o
P o — r-. CM
c
>
" 8 o 4 * CO o tX3 CO -d- o ro  LO LO  IT CM OOCO M oo 4 LD 4 4  4 03 t—. pN _ f ÇNJ r*t*^  CX OO CMffl CM r-H rH CM rH rH  r - r H  rH
§ o- c 4  rH oo cn -d 4  O0 a OO 0 3 4 CD o *4  CO t o  cr fO ODZ CO LO tc lO  uo IT) t o i n  t o
(\J C\i (M r  CM r (M CM r  ( \ J r  CM r  CM
r H *2 V E E P  P P P X > E  E ffl TJ TJ TJ3 3 0 ffl L  L L L CL a "M 0 0 0
a a X X 0 0 0 0 0 0 CL Q 0  O P P  P
L L 0 0 U U 0 D u  u 0 a 0  00 0 <  < < < X X c n  ffl0 0 0 ffl ON O N 3  3
£ £ O' q : 1 r H  f—* U Ü 1 1 i 1 1 p E  E
u U I 0  0 0 **H < rl
+ )  P ffl ffl TJ  cn P  Pc c 0 0 0 0 0 cn  cn
1 1 1 1 0 0 £ £ p  1
ffl ffl E  E CL Q £ D £ £ 0 1 tCL Q D D NO 0 a 0  0 L
3 3 0 ffl 0 0 ■0 TJ TJ TJ L L P P P P TJ TJ
1 1 ffl ffl 0 0 0 0 0 0 ffl ffl 0 0TJ V. c c X X L L L L ffl ffl L L 3 3 L L0 0 0 ffl c c L L L L 0 0iL IL a H < < a  a a a z Z ►H MHu. a CD m
256
Appendix 4 Cxxxi)
S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
G y n a e c o l o g i c a l  S p e c  i  a  1 i  "by 
D a y  S h i - F t . ®
FED-UP
TENSE
ANXIOUS
TIRED
TIRED
CHEERFUL
S m o k e r© (B e g in ! N o n S m o k e r © (B e g in )
N o n S m o p e re (E n d )  S m o k e rs (E n d
RELAXED
S m o k e r® (B e g in ! N o n S m o k e r ® (B e g in )
rN o n S m o k e r® (E n d )  S m o k e r® (E n d
S m o ke r®  ( B e g in )N o n S m o k e r ® (B e g in )
CALM
N o n S m q k e r® (E n d )  S m o k e r®  (E n d )
ALERT (mentally>
S m o ke r®  ( B e g in )N a n S m o k e r® (B e g in )
N o n S m o k e r® (E n d )  S m o k e r® (E n d a
ALERT Cphyeioally>
S m o k e r® (B a g i n N o n S m o k e r s (B e g in )
N o n S m o k e r® (E n d )  S m o k e r® (E n d )
MISERABLE HAPPY
S m o k e r ® (B e g in N o n S m o ker®  ( B e g in )
N o n S m o k e r® (E n d )  S m o k e rs (E n d
IRRITABLE CALM
S m o ke r®  (B e g in ! 'JonSm oker®  ( B e g in )
NonS  S m o ke r®  (E n d ) ■noker® (E n d )
FRUSTRATED SATISFIED
S m o k e r® (B e g in ! N o n S m o k e r s (B e g in )
NonS  S m o k e r® (E n d ) m o k e re  (E n d )
BORED STIMULATED
S m o ke r®  ( B e g in )NonS m o k e r e ( B e g in )
N orS m o k e rs (E n d ) S m o k e r s (E n d )
S u b j e c t i v e  q u e s t i o n n a i r e  d a t a  c o l l e c t e d  dur i ng  day s h i f t s  whi l e
s u b j e c t s  were employed in t he  Gyna ecol og i ca l  S p e c i a l i t y .
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S ub jec t ive  q u e s t i o n n a i r e  d a t a  co l l e c t e d  d u r i n g  d a y  s h i f t s
w hile  s u b je c t s  were employed  in the o n c o lo g ica l  s p e c i a l i t y
S tuden t 's  ' t ' tests in d ic a te d  tha t w h ile  non+exsmokers 
ended du ty  s h i f ts  s ig n i f i c a n t l y  more c h e e r fu l ,  more 
re la x e d ,  more ca lm , h a p p ie r  and more s a t is f ie d  
than  they began, smokers d id  not experience such 
emotion changes d u r in g  th e ir  s h i f ts .
Non+exsmokers were s ig n i f i c a n t l y  more s t im u la ted  
at the b e g in n in g  of th e i r  du t ies  and s ig n i f ic a n t ly  
more c h e e r fu l ,  more m e n ta l ly  a le r t ,  more happy , 
more ca lm , more s a t is f ie d  and more s t im u la ted  at 
the end of th e i r  s h i f ts  than  th e ir  smoking co u n te rp a r ts .
258
Appendix 4 (x x x iii
<
H<□
Zo
n
H
O
z
LU
UJ
o:
n  
<  z z  
□  
I—I
t—Ü)
UJ
D□
UJ>
1-uUJ
hOD
D
(/)
(0
P
q -
£
( / )
X
D□
r\
[\J
V /
L
Q)
Pq.<
" 0c0
01
L0q-01CD
U01
P01
CL
E0
U
X
p
u
0)Q .
( / )
0
Ü
'H
m0
0
Ü
[
□
0
L
QJ
X0
EU)X
Ul
+
[0z
0
L
Ql
X0
E
( / )
■§
&
I
_ oo
(_
Û .
c>01
T )
Ptn
I
m o o  o
r - t  CM
O U
I I
a  Qj D 3
CM
T J T J 0 0
0 0 CL CL
0 0 W fflc  c  0 0 
I— J—
o  o  
o  o
r-l CM
E  E
o  oun LT) 
O  0|
m  CM 
o  o
CM
<  <
"-I CM
P  P  L L 0 0
<  <
Ü Ü
ffl ffl
È ÿ
S-3^
0 0 
L  L
o  c  
o  c
CMII
I I
0  0
0 0 ffl ffl
z  z
o  c \  
u n  c  o  c :
r-l CM 
E  E
0  0
£ £ 0 0 P  P
o  c  
u n  —  o  c
-d- cr
03 C
CM
ffl T)M 0
P  0 T) to 0
^  '
§ g 
i  i
o oU-) U lo  o
o  o  V  \ /
P  Pcn tn
I I
T ) T J 0 0
CO CD
259
Appendix 4 (xxxîv)
S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A
O n c o l o g i c a l  S p ® o i o l i t . y
O o y  S h  i ft.©
FED-UP
TENSE
ANXIOUS
TIRED
TIRED
MISERABLE
IRRITABLE
FRUSTRATED
BORED
CHEERFUL
S m o k e r s  ( B e g i n ! N o n S m o k e r © ( B e g  i n )
S m o k e r s ( E n d )  
S m o k e r s ( B e g i n !
N o n S m o k e r s ( E n d )  
RELAXED
N o n S m o k e r s ( B e g i n )
S m o k e r © ( E n d ) N o n S m o k e r s ( E n d )  
CALM
S m o k e r s  ( B e g i n )N o n S m o k e r s ( B e g i n )
S m o k e r s ( E n d !  
S m o k e r s ( B e g i n !
N o n S m o k e r s ( E n d )
ALERT(men+ol1y) 
N o n S m o k e r s ( B e g i n )
Ll_________________I
S m o k e r s  (E n d )  
S m o k e r s ( B o g i n
ITN o n S m o k e r s ( E n d )
ALERT(pHysical1y) 
N o n S m o k e r s ( B e g i n )
S m o k e r s ( E n d )  
S m o k e r s  ( B e g i n !
N o n S m o k e r s ( E n d )
HAPPY
N o n S m o k e r s ( B e g  i  n )
S m o k e r s ( E n d ) N o n S m o k e r s ( E n d )  
CALM
S m o k e r s  ( B e g i n !
1
N o n S m o k e r s ( B e g i n )
S m o k e r s ( E n d )
1 1N o n S m o k e r s ( E i
SATISFIED
S m o k e r s  ( B e g in ! N o n S m o k e r s  ( B e g i n )
S m o k e r s ( E n d )  
S m o k e r s ( B e g i n !
N o n S m o k e r © ( E n d )
STIMULATED
S m o k e r s ( E n d )
N o n S m o k e r s ( B e g i n )
-L -!______________ I
N o n S m o k e r s ( E n d )
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s u b j e c t s  were employed in t he  Onc o l og i c a l  S p e c i a l i t y .
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SubjeclivG d a t a  co l l e c t e d  d u r i n g  d a y  s h i f t s  w hile  s u b je c t s
were employed in  the p s y c h ia t r i c  s p e c ia l i t y .
S tuden t 's  ' t ' tests in d ic a te d  th a t  o ther than  end ing  
th e ir  s h i f ts  more p h y s ic a l ly  t i r e d  but more s t im u la ted  
smokers d id  not undergo s ig n i f ic a n t  emotion changes 
d u r in g  s h i f ts .
Non+exsmokers d id  not experience any s ig n i f ic a n t  
emotion changes d u r in g  th e i r  s h i f ts ,  a l though  at 
the b e g in n in g  of th e ir  s h i f ts  they were s ig n i f ic a n t l y  
more s t im u la ted  and at the end of th e ir  sh i f ts  
s ig n i f i c a n t l y  more c hee rfu l than  smokers.
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Subjective questionnaire data co llec ted  during day s h i f ts  while
s u b j e c t s  were employed in t he  P s y c h i a t r i c  S p e c i a l i t y .
S m o k e rs  ( B e g i n !
I
N o n S m o k e r s  ( B e g i n )  !
i ! !
S m o k e r s  (E n d )
n IN o n S m o k e r s ( E n d )
A N X I O U S C A L M
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S m o k e r s ( B e g i  n! 1N o n S m o k e r s ( B e g i n )  '
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Sub jcc t ivo  d a t a  coIle.cted d u r i n g  d a y  s h i f t s  while  s u b je c t s
wore, employed  in the p a e d i a t r i c  s p e c i a l i t y .
S tuden t 's  ' t ' tests in d ic a te d  tha t w h ile  smokers 
d id  not experience any s ig n i f ic a n t  emotion changes 
d u r in g  th e ir  s h i f t s ,  non+exsmokers began th e ir  du t ies  
s ig n i f ic a n t  ly  more m e n ta l ly  awake and p h y s ic a l ly  
a le r t  than smokers, but ended th e ir  s h i f ts  s ig n i f ic a n t ly  
more m e n ta l ly  and p h y s ic a l ly  t i r e d  than  they 
beg a n .
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s u b j e c t s  were employed in t he  P a e d i a t r i c  S p e c i a l i t y .
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Subjective questionnaire data collected during night shifts
while subjects were employed in the surgical speciality.
Student's 't ' tests indicated that while smokers ended their 
night duties significantly more anxious and more mentally and 
physically tired than they began, non+exsmokers did not 
experience significant emotion changes during these shifts; 
however, they did end their shifts significantly more cheerful 
and were more happy than their smoking colleagues.
267
Appendix 4 ( x l l l )
4)tf-
£
if)
•P£0)
< 
h- <□
Z
S  5
L0
<
LU
q:t-t<z2□M
if)
LUD□
111>M
I—ulUhLD3(/)
V/
0
L04.0ÛÛ
V0
■P0
d
E0
U
X
•P
Ü0
CLtn
0Ü
0)
LD(/)
0
L0X0
Etn
X
LU+[0z
0
L0JC0
Ein
•§
i o  oC3 O
o  o  
o  o
o  tn => o
=) o
jr> CD 3  o
O CD
CD LD O O
O O
o  o  
o  o
m m o  o
o  o
tn tn o  o
o  o
tn m o  o
o  o
0 CD O O rH O CD CM m CM oo> o  o O t-H t-i LO cn n- tn th CM to
+) o  m O f-H 3  «-H Hi Hi Hl HI trH CM o o  o rnrH
-0 •d- to roro to CM •4" m mL -4* •4- 0» in mCL o O o O o o CD o
0 CM to r-H ro to to> CO r- ro o to to
+> o o Hi o o o o
c>ro rH O CD CM ro CM Hi- ro 4* rHu ro UD LO 0> m 4-CO CM t-H :m cm Hi CD Hi CD CM rH CM CM rH rH
C0 CO oro3E rH CO O HI o  ro CO O s±<o r-. ID CD CD CD to r-. m tn
CM CD -4*0 o o COo o o o o CM o to n-
o o o o o O o o o
rH
5 07 to ID m CM 4-o o ro CM -d- o to ro
■p CM CM CO •d- CM o  . o
c>ro ro CD ro 07 d- PH O t-H ro tn ■4* CO13+) -d O rH O rH DO CM 00 mCO
c0 3) -d- 07 to ro to O tn CO rH 4* COro a  o o O CO C7> O to 07s JD m to LO to ro ID CD tn -d- D d- in Ln CD CD
rH C\J (\1 rH (\J f-i (\| rH (M fH CM irH (\J fH (\| «H CM
TD TD E E +) +) +) X  > E E 0 %] T) TJD D QJ QJ L L L L CL Q »f-< QJ ro ro4- 4- X X 0 0 Ql Ql ro ro CL Q a 0 4^  'M +>L L
ro ro ro ro
0 0
Ql Q)
u  u <  < <  < u  u 0 ti­en ro □ 0 3 3
6 6
1 1 
CL a
CL CL 
1 1
1 1
ro roD 3
0 'o
c c ro ro
J  s
Ü Ü 
ro ro
3 - 5
1 1 
01 ro 
• § ^
1 1 
ro ro
' 0 D  Ü7ro +) 1 0 L
E E
+) +) (f) tn
1 1
D D 01 cv 0 0 TJ T3 T) "0 L L -P 4-> +} +> •a  T)
i t ro ro 01 01 Ql Ql ro ro ro ro-D T) c c X X L  L L L (0 to L L 3 3 L LQJ 01 OF c c L L L L 0 0U. Li. H - H— <  < 1— H* H s  2 : HH hH Ll  Ll m  CD
268
Appendix 4 ( x l i i i )
S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A
Sur-gical S p e c i a l i t y
N i g h t  S h i f t s
F E D - U P C H E E R F U L
S m o k e r s  (Bee
1
gin : N o n S m o k e r s ( B e g i n )
S m o k e r s ( E n d )
T E N S E
S m o k e r s ( B e
i
g i n
1 'N o n S m o k e r s ( E n d )  
R E L A X E D
'NonSm okers  (B e g  i n)
1 1
S m o k e r s ( E n d ) N o n S m o k e r s  (E n d )
A N X I O U S C A L M
S m o k e r s  ( B e g i n N o n S m o k e r s  ( B e g i n )
T I R E D
S m o k e r s  (E n d )  
S m o k e r s ( B e g i n )
S m o k e r s ( E n d )
N o n S m o k e r s ( E n d )
A L E R T  CmerLql 1 y ) 
N o n S m o k e r s ( B e g i n )
T I R E D
S m o k e r s ( B e g i n :
N o n S m o k e r s ( E n d )
A L E R T  CpHysittolly) 
N o n S m o k e r s ( B e g i n )
S m o k e r s  (E n d )
M I S E R A B L E
S m o k e r s  ( B e g i n )
N o n S m o k e r s ( E n d )
H A P P Y
N o n S m o k e r s  ( B e g i n )
I R R I T A B L E
S m o k e r s ( E n d )  
S m o k e r s ( B e g i n :
N o n S m o k e r s ( E n d )  
C A L M
S m o k e r s  (E n d
N o n S m o k e r s ( B o g  i n )
N o n S m o k e r s ( E n d )
F R U S T R A T E D S A T I S F I E D
S m o k e r s  ( B e g i n N o n S m o k e r s ( B e g i n )
B O R E D
S m o k e r s ( E n d )  
S m o k e r s  (B e g  i n:
N o n S m o k e r s  (E n d )
S T I M U L A T E D
N o n S m o k e r s ( B e g i n )
 1
N o n S m o k e r s ( E n d )  S m o k e r s  (End)!
Subjective questionnaire data collected during shifts while 
subjects were employed in the Surgical Speciality.
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Subjective questionnaire data collected during night shifts
while subjects were employed in the medical speciality.
Student's ' t ' test indicated that smokers ended their night 
shifts significantly more mentally and physically tired , but 
more satisfied with their duties, than when they began. 
Non+exsmokers began and ended their night duties without 
experiencing significant emotion changes.
There were no significant differences between groups.
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Subjective questionnaire data collected during night shifts 
while subjects were employed in the Medical Speciality.
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Appendix 4 Cx lv i i )
S u b je c t ive  q u e s t ion n a ir e  data c o l l e c t e d  during night
s h i f t s  while  s u b je c t s  were employed in the orthopaedic
s p e d  al i t y .
Student's ' t ' tests indicated that apart from smokers 
experiencing significantly more mental tiredness at the 
end of their shifts than at the beginning neither group 
demonstrated particular changes in emotions.
There were no significant emotion differences between the 
groups.
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Subjective questionnaire data collected during shifts while 
subjects were employed in the Orthopaedic Speciality.
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Appendix 4 (1)
Sub je c t ive  q u e s t ion n a ir e  data c o l l e c t e d  during n ight  s h i f t s
whil e  su b j e c t s  were employed in the  p a e d i a tr i c  s p e c i a l i t y .
Student's ' t ' test indicated that aside from the group of 
non+exsmokers experiencing significantly more satisfaction 
with their night shifts, neither group suffered particular 
emotion changes during these shifts.
There were no significant emotion differences between groups
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Subjective questionnaire data collected during night shifts 
while subjects were employed in the Paediatric Speciality
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S U B J E C T I V E  Q U E S T I O N N A I R E
A l l  W o r ^ K i n g  S h i f t ; . ©
Appendix 4aCi) E M O T I O N  D A T A
S m o k e r * ©
Before S h i f t s A f t e r S h i f t s Between S h i f t s
Mean S td e v n Mean S t d e v n t  v a l P ro b
F e d —u p  — C h e e r f u l 5 8 . 4 5 "5 3 7 5 ? " 7 ! " . 7 9 " " 0 7 3 1 Î U . 1
T e n s e  — R e l a x e d 5 7 . 7 3 2 1 . 9 0 5 8 . 2 6 3D ".TT ... 1. 14 U. 1
A n x i o u s — C a lm 5 9 . 8 4 2 0 . 6 9 5 9 . 5 1 2 0 . 2 9 0 . 7 2 3 0 . 1
T i  r e d ( m e n t o 1> A 1e r t 5 8 . 0 8 2 2 . 3 2 5 1 . 1 0 2 3 . 7 3 1 4 . 4 5 6 0 . 0 0 0
T i  r e d  Cphys i  c ) A 1e r t 5 5 . 5 2 2 3 . 9 1 4 8 . 4 2 2 4 . 1 7 1 4 . 3 9 0 0 . 0 0 0
M i s e r a b l e -  H a p p y 5 8 . 8 8 2 1 . 5 4 6 0 . 0 8 2 0 . 5 7 2 . 5 9 2 0 . 0 1
I r r i t a b l e — C a lm 5 7 . 0 1 2 2 . 2 3 5 5 . 9 9 2 1 . 3 6 2 . 1 6 6 < 0 . 0 5
F r u s t r a t e d — S a t  i  s 5 5 . 6 1 2 1 . 5 5 5 8 . 1 6 2 1 . 6 2 T T T 2 7 d.ôOC
B o r e d  — S t i m u l a t e d 5 6 . 5 9 1 9 . 7 5 5 7 . 5 2 2 1 . 2 7 2 . 0 3 8 < 0 . 0 5
Mean emotion scores co llectedbefore and after al 1 working shifts 
From trainee nurses who smoked.
Student's ' t ' tests indicated that apart from tension and anxiety 
the emotions of smokers changed significantly during their shifts, 
that is,although they ended their shifts significantly more 
mentally and physically tired and less calm than they started, 
they were also stimulated and satisfied with their nursing duties.
S U B J E C T I V E  Q U E S T I O N N A I R E S  E M O T I O N  D A T A  
A l l  W o n K i n g  S h i f t s
N o n + E x S m o k e r * ©
Before S h i f t s A f t e r  S h i f t s Between S h i f t s
Mean S td e v n Mean S t d e v n t  v a l P ro b
F e d —u p  -  C h e e r f u l 6 6 . 8 7 2 2 . 4 4 6 4 . 9 5 2 3 . 6 7 5 . 0 0 6 0 . 0 0 0
T e n s e  — R e l a x e d 6 6 . 0 7 2 0 . 8 9 6 1 . 9 1 2 2 . 9 6 1 1 . 1 2 3 0 . 0 0 0
A n x i o u s  -  C a lm 6 5 , 7 1 2 0 . 4 8 6 4 , 2 2 2 1 . 4 7 4 . 0 5 7 0 . 0 0 0
T i  r e d  ( m e n t o  D A I  e r t 6 8 . 2 3 2 2 . 0 1 5 5 . 6 1 2 6 . 2 1 3 1 . 9 8 3 0 . 0 0 0
T i r e d  ( p h y s i c ) A l e r t 6 7 . 7 2 2 3 . 9 3 5 0 . 9 9 2 8 . 0 5 4 0 . 8 0 2 0 . 0 0 0
M i s e r a b l e  -  H a p p y 7 0 . 3 4 2 0 . 1 1 6 5 . 8 0 2 3 . 1 6 1 2 . 2 1 1 0 . 0 0 0
I r r i t a b l e  — C a lm 6 7 . 4 6 2 0 . 5 5 6 4 . 0 1 2 2 . 0 1 9 . 3 1 8 0 . 0 0 0
F r u s t r a t e d  -  S a t i s 6 6 , 7 0 1 9 . 6 9 6 4 . 9 4 2 2 . 3 1 4 . 7 8 4 0 . 0 0 0
B o r e d  -  S t i m u l a t e d 6 6 , 5 6 1 9 . 3 3 6 4 . 6 0 2 2 . 1 7 5 . 3 7 0 0 . 0 0 0
Mean emotion scores collected before and after all working shifts 
from non+exsmoktag trainee nurses.
Student's ' t ' tests indicated that the emotions of non+exsmokers 
changed significantly during their nursing shifts, that is , they 
began their duties optimistically but ended them significantly  despondent.
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S U B J E C T I V E  Q U E S T I O N N A I R E *  ^SaV À
A l l  W o r k  i  n g  S h  i  f t . ©
C o m p l e t e d  P r i o r  T o  A l l  W o r k i n g  S h i f t s
S m o k e rs N o n + E x S m o k e rs B e tw e e n  G r o u p s
M e a n S t d e v n M e a n S t d e v n t  v a l P r o b
F g d - u p  -  C h a a r f u l 58.45 22.18 66.87 22.44 17.137 0.000
T a n e a  -  R a l a x a d 57.73 21.90 66.07 20.89 18.562 Ô.ÔÔÔ
A n x i o u e  -  C a l m 59.84 20.69 65.>1 É0.48 §.764 0.002
T i r a d  ( m e n t a l ) A l a r t 58.08 22.32 68.23 22.01 25.440 0.000
T i r a d  C p h y a i c ) A l e r t Ü5.S2 23.91 b/.72 23.93 31.457 0.000
M i a e r a b l a  -  H a p p y 58.88 21.54 70.34 20.11 37.061 0.000
I r r i t a b l e  -  C a l m 57.01 22.23 __ 67.46 20.55 29.337 0.000
F r u a t r a t a d  -  S o t i a 55.61 21.55 66.70 19.69 35.49 0.000
B o r e d  -  S t i m u l a t e d 56.59 19.75 66.56 19.33 31.525 0.000
Mean emotion scores for both groups prior to the commencement of all working shifts.
The emotions of the two groups differed significantly at the 
beginning of their duties. Smokers exhibited a more pessimistic 
attitude towards starting their shifts than their non+exsmoking colleagues, who were extremely sanguine.
S U B J E C T I V E  Q U E S T I O N N A I R E *  E M O T I O N  D A T A  
A l l  W o r k i n g  S h i f t ®
Completed Subsequent To All Working S h i f t s
Smokers Non+ExSmokers Between Groups
Moan Stdevn Moan Stdevn t  val Prob
Fed-Up -  Cheerful 58.62 21.39 64.95 23.67 9.336 0.002
Tenao -  Relaxed 58.26 20.41 61.91 22.96 3.333 0.069
Anxious -  Calm 59.51 20.29 64.22 21.47 6.102 0.014
T i red (mento D A I  e r t 51.10 23.73 55.61 26.21 3.846 0.050
T i rod (physi c> A1e r t 48.42 24.17 50.99 28.05 1.222 0.290
Miserable -  Happy 60.08 20.57 65.80 23.16 8.010 0.005
I r r i t a b l e  -  Colm 55.99 21.36 64.01 22.01 16.303 0.000
Frustrated — Satis 58.16 21.62 64.94 22.31 11.320 0.001
Bored -  Stimuloted 57.52 21.27 64.60 22.17 12.674 0.000
Mean emotion scores for both groups subsequent to the end of all working sh ifts . —
Although both groups experienced similar tensions and were 
similarly mentally and phys ica lly  tired , non+exsmokers were 
significantly more optimistic over their nursing duties than their smoking colleagues.
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SUBJECTIVE QUESTIONNAIRE DATA 
N ig h t  vs Day S h i f t s  
Completed B e fo re  S h i f t s  
E n t i r e  S u b je c t  P o p u la t io n
Shifts Anovar
Day Night F Sig
Fedup-cheerful 64.1 64 0.001 0. 971
Tense-relaxed 63.3 62.1 0.188 0.665
Anxious-calm 63.8 63.9 0.001 0.982
T ired(M )-a lert (M) 65 64.6 0.023 0.878
Tired CP)-alert(P) 63.9 61.9 0.415 0. 521
Miserable-happy 66.5 65.8 0.076 0. 783
Irritab le -ca lm 54.5 61.6 1.024 0.312
Frustra ted-sa tis fied 63.5 61.4 0.596 0. 441
Bored-stimulated 63.2 65.2 0.554 0. 457
A n a ly s is  o f  v a r ia n c e  d e m o n s t ra te d  t h a t  t h e r e  
were no s i g n i f i c a n t  d i f f e r e n c e s  between day and 
n i g h t  s h i f t s  f o r  th o s e  s u b j e c t i v e  q u e s t i o n n a i r e  
s c o re s  c o m p le te d  p r i o r  t o  th e  commencement o f  
n u r s in g  d u t i e s .
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SUBJECTIVE QUESTIONNAIRE DATA 
N ig h t  vs Day S h i f t s  
Completed A f t e r  S h i f t s  
E n t i r e  S u b je c t  P o p u la t io n
S h i f t s Anovar
Day N ig h t F S ig
F e d u p -c h e e r fu l 62 .9 60 .2 0. 848 0. 358
T e n s e - r e I a x e d 61 59 .5 0. 305 0. 581
A n x io u s -c a lm 63. 1 61 .3 0. 432 0.512
T i r e d  CM) - a l e r t  CM) 55 .8 44 .6 11.764 0. 001
T i r e d  C P ) - a l e r t  CP) 51 .6 42 7.614 0. 006
M is e r a b le - h a p p y 64 .2 62. 4 0. 431 0.512
I r r i  t a b l e - c a l m 62 .2 57 .3 3. 045 0. 082
F r u s t r a t e d - s a t i  s f  i ed 63 .2 61 .4 0. 382 0. 537
B o r e d - s t  i  mu1o te d 62. 3 61. 7 0. 051 0. 822
A n a ly s is  o f  v a r ia n c e  d e m o n s t ra te d  t h a t  a p a r t  
f ro m  m e n ta l CM) and p h y s i c a l  CP) t i r e d n e s s  t h e r e  
were no s i g n i f i c a n t  d i f f e r e n c e s  betw een day 
and n i g h t  s h i f t s  f o r  th o s e  s u b j e c t i v e  
q u e s t i o n n a i r e  s c o re s  c o m p le te d  a t  t h e  end o f  
n u r s in g  d u t i e s .
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Append ix 7 ( i )
T a b le . B I Ü P H Y S I O L Q G I C A L  D A T A
D a y  S h  i  -Ft.
U n in a n y  V o lu m e
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t val Prob
Surgical 231.4 156.1 264.4 160.5 0.89 >0.10
Modical 222.1 139.1 254.4 97.0 0.84 >0.10
Neurology ***** ***** 163.3 9&5 **** ****
Orthopaedic 265.5 156,8 128.0 79.3 1.72 >0.10
Casualty Dept 208.8 122.2 219.5 121.9 0.19 >0.10
In tensive Care 193.3 110.2 175.5 85.3 0.26 >0.10
Operating Theatre ***** ***** 206.4 132.4 **** ****
O bste tric 149.8 8^6 184.0 70.3 1.06 >0.10
G e ria tr ic 216.2 125.8 313.5 128.4 2.63 <0.02
Gynaecology 140.2 51.4 196.4 43.1 2. 02 >0.05
Oncology 202.9 152.2 378.1 281.3 1.62 >0.10
Psychiatry 224.5 171.2 274.8 141.6 0.59 >0.10
P aed ia tric 262.3 246.3 232.7 123.7 0899 >0.10
A n a l y s i s  o f  V a r i a n c e  ( E n t i r e  p o p u l a t i o n )  F  =  2 . 3 1 2 ,  S i  g  -  0 . 0 0
S tu d e n t 's  t e s t  in d ic a te d  t h a t  a p a r t  f rom  non+exsmoking nu rses  
v o id in g  a g r e a te r  volume o f  u r in e  w h i le  a l l o c a te d  t o  the  
g e r i a t r i c  s p e c i a l i t y ,  t h e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  
between groups. A n a ly s is  o f  v a r ia n c e  f o r  th e  e n t i r e  s u b je c t  
p o p u la t io n  in d ic a te d  t h a t  u r in a r y  o u tp u t  d i f f e r e d  
s i g n i f i c a n t l y  between s p e c i a l i t i e s .
less than three sessions = * * * *
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T a b le . B I Ü P H Y S IO L O G IC A L  D A T A  
D a y  S h i f t .
U n i  m a n y  pH
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 5.94 0.68 5.98 0.54 0.07 >0.10
Medical 5.93 0.51 6.02 0.56 0.48 >0.10
Neurology **** **** 5.42 0.16 **** ****
Orthopaedic 6.14 0.60 5.69 0.50 L35 >0.10
Casualty Dept ^6 0 Ü34 6.09 0.67 1.83 >0.05
In tensive Care 6.03 1.10 &26 0.76 0.35 >0.10
Operating Theatre 5.88 0.39 6.09 &52 0. 50 >0.10
O bste tric 6. 78 1.31 6.15 0. 43 1.63 >0.10
G e ria tr ic 5.92 0.54 6.21 0.58 1.78 >0.10
Gynaecology 5.94 0.65 5.81 0. 44 0.41 >0.10
Oncology 6.04 0.54 6.09 0.80 0.16 >0.10
Psychiatry 6.41 0. 46 5. 92 0.51 1.65 >0.10
P aed ia tric 6.16 0.50 6.09 0.66 0.39 >0.10
A n a l y s i s  o f  V a r i a n c e  ( E n t i r e  p o p u l a t i o n )  F  =  1 .  4 8 6 ,  S i  g  =  0 .  1 2
S tu d e n t 's  t e s t  in d ic a te d  t h a t  th e re  were no s i g n i f i c a n t  
d i f f e r e n c e s  between groups. A n a ly s is  o f  v a r ia n c e  f o r  th e  
e n t i r e  s u b je c t  p o p u la t io n  in d ic a te d  t h a t  th e re  were no 
s i g n i f i c a n t  d i f f e r e n c e s  between s p e c i a l i t i e s .
less than three sessions=****
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T a b le . B I O P H Y S I O L O G I C A L  D A T A
D a y  S h i f t
U n im a n y  S o d iu m / P o t a s s iu m  R a t i o
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 2.57 4,58 1.87 0.95 1.09 >0.10
Medical 1.53 0.74 1.99 1.16 L32 >0.10
Neurology **** ***# 1.19 0.26 **** ****
Orthopaedic 2.65 1.32 1.49 0.41 1.79 >0.05
Casualty Dept 2.05 1.79 1.69 0.68 0.62 >0.10
In tensive Care 2.52 1.75 1.49 0.82 1.20 >0.10
Operating Theatre G. 76 0. 77 L53 0.95 1.04 >0.10
O bste tric 1.66 0. 94 2.01 0.93 0.91 >0.10
G e ria tr ic 1.56 0.75 1.63 1.11 0.25 >0.10
Gynaecology 2.29 1.72 1.61 0. 47 1.03 >0.10
Oncology 1.57 0.84 1.72 0.97 0.38 >0.10
Psychiatry 3.86 1.71 1.64 0. 58 3.52 <0.02
P aed ia tric 1.91 1.04 1.95 1.07 0.13 >0.10
A n a l y s i s  o f  V a r i o n c e ( E n t i r e  p o p u l a t i o n )  F  =  0 . 7 3 2 ,  S i  g  — 0 . 7 2 0
S tu d e n t's  t e s t  in d ic a te d  th a t  a p a rt from smokers u r in e  
c o n ta in in g  a h ig h e r sodium /potassium  r a t io  than non+exsmokers 
w h ile  employed in  the  s p e c ia l i t y  o f  p s y c h ia try , th e re  were no 
s ig n i f ic a n t  d if fe re n c e s  between groups. A n a ly s is  o f  va ria n ce  
dem onstrated th a t  th e re  were no s ig n i f ic a n t  d if fe re n c e s  
between s p e c ia l i t ie s .
less than three sessions =
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T a b le . B I O P H Y S I O L O G I C A L  D A T A
D a y  S h i f t
Un i  m any  C o n t i s o l  (u ig /h n >
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t val Prob
Surgical 3.77 1.94 4.40 2.61 1.12 >0.10
Medical 3.94 2.38 4.30 2.79 0.10 >0.10
Neurology **** **** 3.22 2.71 ****
Orthopaedic 4.23 2.24 1.53 0.93 2.41 <0.05
Casualty Dept 4.26 2.46 4.13 3.41 0.09 >0.10
In tensive Care 2.04 1.56 2.07 1.07 0.03 >0.10
Operating Theatre 2.40 0.23 2.78 2.80 0.18 >0.10
O bste tric 4.68 2.95 3.48 2.25 1.13 >0.10
G e ria tr ic 3.23 2.36 3.69 2.71 0.60 >0.10
Gynaecology 1.86 1.49 4.59 2.37 2.16 <0.01
Oncology 4.97 2. 47 4. 58 3.73 0.27 >0.10
Psychiatry 1.17 1.33 1.94 0.81 1.33 <0.10
P aed ia tric 2.99 2.55 4.10 3.18 1.28 >0.10
A n a l y s i s  o f  V a r i a n c e  ( E n t i r e  p o p u l a t i o n )  F  =  2 . 2 4 1 , S i g  =  0 . 0 0 1
S tu d e n t's  te s t  in d ic a te d  th a t  a p a rt from  tra in e e  nurses 
who smoked e x c re t in g  more c o r t is o l  in  t h e i r  u r in e  w h ile  
employed in  the  o rth o p a e d ic  s p e c ia l i t y ,  and non+exsmokers 
e x c re t in g  more w h ile  employed in  the  g yn a eco log ica l wards, 
th e re  were no s ig n i f ic a n t  d if fe re n c e s  between the  groups. 
A n a ly s is  o f  va ria n ce  dem onstrated th a t  th e re  were 
s ig n i f ic a n t  d if fe re n c e s  between s p e c ia l i t ie s .
less than three sessions = * * * *
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T a b le . B I O P H Y S I O L O G I C A L  D A T A  
D a y  S h  i  -F t
H e a n t m a - t e  (b p m )
Smokers Non+ExSmokers Student 's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 101.2 7.0 93.3 9.3 3. 57 <0. 001
Medical 104.9 6.5 94.3 9.6 4. 32 <0. 001
Neurology 102.0 8. 1 69.7 10. 1 4.70 <0. 001
Orthopaedic 86.8 4.8 93.6 13.8 1.43 >0.100
Casualty Dept 94.6 8.0 87.3 6.4 2. 15 <0.050
In tensive Care 77.0 2.0 87.0 13.5 1.04 >0. 100
Operating Theatre 80.7 1.8 90.5 10.0 1.30 >0. 100
O bste tric 79.5 10.6 85.7 11.6 1. 20 >0.100
G e ria tr ic 99. 1 6.7 91. 1 9.7 2. 99 <0.010
Gynaecology 99.9 8.2 92.4 5.4 1. 48 >0. 100
Oncology 87. I 6.8 89.0 4.0 0.80 >0. 100
Psychiatry 91.8 7.6 86.9 4.6 1.55 >0.100
P aed ia tric 99.2 7.0 92.4 10. 1 2. 68 <0.020
A n a ly s is  o f  V a r ia n ce ( E n t i r e popu la t i o n )  F = 6, 543, S ig  <0. 001
S tu d e n t 's  t e s t  in d ic a te d  t h a t  smokers had s i g n i f i c a n t l y  
h ig h e r  h e a r t r o te s  th a n  non+exsmokers w h i le  employed in  th e  
s p e c i a l i t i e s  o f  s u r g ic a l  n u rs in g ,  m ed ic ine , n eu ro lo g y ,  
c a s u a l ty ,  g e r i a t r i c s  and p a e d ia t r i c s .
A n a ly s is  o f  v a r ia n c e  dem onstra ted  t h a t  th e re  were s i g n i f i c a n t  
d i f f e r e n c e s  between s p e c i a l i t i e s .
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B I Ü P H Y S I O L Ü G I C / i L  D A T A  
N i  g h t  S h  i  F t
U n in a n y  V o lu m e
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 207.3 84.5 196.6 169.6 0.16 >0.10
Medical 233.4 112.2 222.0 76.8 0.18 >0.10
Orthopaedic 420.4 158.6 358.7 191.1 0.86 >0.10
P aed ia tric 295.0 35.4 148.8 69.3 2.29 >0.05
A n a l y s i s  o f  V a r i a n c e ( E n t i r e  p o p u l a t i o n )  F  =  5 .  9 5 5 ,  S i g  =  0 . 0 0 4
S tu d e n t 's  t e s t  i n d ic a te d  t h a t  th e re  were no s i g n i f i c a n t  
d i f f e r e n c e s  between groups. A n a ly s is  o f  v a r ia n c e  dem onstra ted  
th e re  was a s i g n i f i c a n t  d i f f e r e n c e  between s p e c i a l i t i e s .
T a b l e . B I O P H Y S I O L O G I C A L  D A T A  
N i g h t  S h i f t
U n i n a n y  pH
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t val Prob
Surgical 5.98 0.54 6.22 0.70 0.79 >0.10
Medical 6.00 0.72 6.35 0.63 0.78 >0.10
Orthopaedic 6.01 0.61 6.21 0.40 0.90 >0.10
P aed ia tric 6.30 0.28 6.48 0.94 0.22 >0.10
A n a l y s i s  o f  V a r i a n c e ( E n t i r e  p o p u l a t i o n )  F  =  0 .  7 1 8 ,  S i g  =  0 .
S tu d e n t 's  t e s t  i n d ic a te d  t h a t  th e re  were no s i g n i f i c a n t  
d i f f e r e n c e s  between groups. A n a ly s is  o f  v a r ia n c e  d id  n o t  
dem ons tra te  a s i g n i f i c a n t  d i f f e r e n c e  between s p e c i a l i t i e s .
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T a b l e . B IO P H Y S IO L O G IC A L  D A T A  
N i  g H t  S h  i  -F t
U x in a r - y  S o d iu m / P o t a s s iu m
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t val Prob
Surgical 1.25 0.54 2.71 1.89 2.03 >0.05
Medical 1.96 0.96 2.82 1.93 0.82 >0.10
Orthopaedic 2.37 1.33 2.12 1.11 0.51 >0.10
P aed ia tric 1.61 0.78 1.88 1.04 0.27 >0.10
A n a l y s i s  o f  V a r i a n c e ( E n t i r e  p o p u l a t i o n )  F  =  0 . 2 3 9 ,  S i g  -  0 . 9 1 5
S tu d e n t 's  t e s t  i n d ic a te d  t h a t  th e re  were no s i g n i f i c a n t  
d i f f e r e n c e s  between groups. A n a ly s is  o f  v a r ia n c e  d id  n o t  
dem ons tra te  a s i g n i f i c a n t  d i f f e r e n c e  between s p e c i a l i t i e s .
T a b l e . B IO P H Y S IO L O G IC A L  D A T A  
N i g h t  S h i f t
Ux i  namy C o n t  i  s o 1 C u g /h x )
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 1.81 0.99 0.85 0.56 2.53 <0.05
Medical 2.58 3.48 1.66 1.03 0.56 >0.10
Orthopaedic 2.99 3.06 1.41 0.81 1.78 >0.05
P aed ia tric 1.82 0.82 0.78 0.30 0.57 >0.10
A n a l y s i s  o f  V a r i a n c e ( E n t i r e  p o p u l a t i o n )  F  =  1 .  1 9 3 ,  S i g  “  0 . 3 2 3
S tu d e n t 's  t e s t  i n d ic a te d  t h a t  excep t f o r  smokers e x c r e t in g  
s i g n i f i c a n t l y  la r g e r  amounts o f  c o r t i s o l  in  t h e i r  u r in e  than  
non+exsmokers, when a l lo c a t e d  t o  th e  s u r g ic a l  s p e c i a l i t y ,  
t h e r e  were no d i f f e r e n c e s  between groups.
A n a ly s is  o f  v a r ia n c e  d id  n o t  dem ons tra te  a s i g n i f i c a n t  
d i f f e r e n c e  between s p e c i a l i t i e s .
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Table. B IO P H Y S IO L O G IC A L  D A T A  
N i g h t  S h i f t
H e a r - t n a t e  Cbpm )
Smokers Non+ExSmokers Student's Test
Mean Stdevn Mean Stdevn t  val Prob
Surgical 96.8 6.8 83.9 5.5 3.30 <0.01
Medical 99.7 3.4 90.0 8.5 1.37 <0.01
Orthopaedic 94.5 6.7 87.9 6.5 2. 44 >0.05
P aed ia tric 88.9 1.9 83.2 14.2 0. 49 >0.10
A n a l y s i s  o f  V a r i a n c e ( E n t i r e  p o p u l a t i o n )  F  ~  2 . 9 2 0 , S i g  =  0 . 0 3 1
S tu d e n t 's  t e s t  in d ic a te d  t h a t  the  h e a r t r a t e s  o f  smokers were 
s i g n i f i c a n t l y  h ig h e r  th a n  non+exsmokers w h i le  employed in  
s u r g ic a l  and m ed ica l s p e c i a l i t i e s .  A n a ly s is  o f  v a r ia n c e  
dem ons tra ted  t h a t  th e r e  was a s i g n i f i c a n t  d i f f e r e n c e  
between s p e c i a l i t i e s .
300
A p p e n d i x  8
1 cl
CD
<
ta
m
m
I
c
fi
L
301
50
A p p e n d 1 x 9
CK/02-A P R -e i/S l/lB /M A  C22» 03, 82)
20 +
10 +
40 50 50 4-4 » 1—4 1—4—«-4-1 0 0  120 140 150 1 5 0  2 0 0
302
Ap p e n d  i x 1 0
Heartrit* «d  Ewent printout (per 2 «imil re*U-CX/02-APR"3!/SI/lG/MA(22:03:82) ( Z ) 02 ( < ) 90 ( S 1 33 ( B MOB( 10 ) 104 '( 12 ( 102 ( 1 4 ) 8 ( 1 6 )  100 ( 18 1 93( 20 ) 37.1' 22 ) 93 E( 24 ) 101 ( 26 ) 83 ( 28 ) 81
8181 Kl 111 8 1 : :  %
( 50 .). 77 ( 52 ) 73 ( 54 ) 78 ( 56 ) 76 { 58 ) 80
( 60 ) '8 4  ( -62 } 8  ( 64 ) 92 { 68 ) 8  ( 8  ) 8
( 70 ) 8  { 72 ) 94 ( 74 ) 32 { 76 ) 88 ( 78 ) 68
( 80 ) 86 ( 82 ) 87 ( 64 ) 92 ( 86 ) 89 ( 38 ) 32
( 90 ) 96 ( 92 ) 97 ( 94 ) 31 ( 96 > 90 ( 98 ) 88
( too ) 88 ( 102 ) 86 ( 104 ) ^  ( 106 ) 90 ( 108 ) 89< 110 ) 81 ( 112 ) 88 ( 114 ) 95 ( 116 1 94 ( 118 ) 33
( 120 ) 93 ( 122 ) 91 { 124 ) 94 ( 126 I 97 ( 128 ) 95
( 130 ) 33 ( 132 ) 95 ( 134 ) 91 ( 136 ) 95 ( 138 ) 96
( 140 1 36 ( 142 ) 96 ( 144 ) 99 ( 146 ) 95 ( 148 ) 93
( 150 I 96 ( 152 ) 95 ( 154 ) 92 ( 156 ) 91 ( 158 ) 91
( ISO ) 32 ( 162 ) 95 ( 164 i 101 £( 166 ) 102 ( 168 ) 94 
( 170 ) 82 ( 172 ) 74 1 174 ) 75 ( 176 I 75 ( 178 ) 76
( 180 ) 75 ( 182 I 77 ( 184 I 82 ( 186 I 88 ( 188 ) 87
( 190 ) 88 ( 192 ) 87 ( 194 ) 65 ( 196 ) 87 ( 193 ) 97
( 200 ) 99 ( 202 t 36 ( 204 ) 96 ( 206 ) 99 ( 208 ) 91
( 210 ) 96 { 212 I 95 I 214 1 94 ( 216 ) 92 ( 218 ) 95
( 220 ) 93 ( 222 t 93 ( 224 ) 97 ( 226 ) 92 ( 228 ) 97
( 230 ) 86 ( 232 J 82 ( 234 ) 95 ( 236 ) 95 ( 238 ) 93
[ 240 ) 96 ( 242 ) 101 ( 244 1 97 ( 246 ) 93 ( 248 ) 90 
( 250 1 88 ( 252 I 89 ( 254 ) 91 ( 256 ) 90 ( 258 I 88
( 260 I 88 ( 262 ) 90 '( 264 ) 83 E( 266 I 89 ( 268 ) 87
( 270 J 87 t 272 1 85 ( 274 ) 84 ( 276 ) 85 ( 278 ) 97
( 280 ) 95 1 282 ) 87 ( 284 ) 88 I 296 1 81 t 288 ) 91
f 220 ) 112 ( 292 ) 115 ( 294 I 38 ( 296 t 9E ( 298 ) 97
t 300 ) 97 E( 302 ) 95 i 204 I 107 ( 306 I 117 ( 308 ) 99
( 310 ) 94 ( 212 ) 95 ( 3:4 ) 97 ( 316 ) 95 ( 318 ) 92
( 320 ) 88 ( 322 ) es ( 324 ) 88 ( 326 ) 92 ( 328 ) 103
( 330 ) 112 ( 332 ) 111 ( 334 ) 108 E( 136 ) 100 ( 338 1 97
( 340 ) 96 ( 342 ) 97 ( 344 > 100 ( 346 ) 96 ( 348 ) 100
( 350 ) 95 ( 352 ) 89 ( 354 ) 92 ( 356 ) 95 ( 358 ) 95
( 3S0 ) 87 ( 362 ) 87 ( 364 ) 93 ( 366 ) 97 ( 368 I 88
( 370 ) 89 ( 372 ) 91 ( 374 ) 86 ( 376 > 91 1 378 ) 93
( 380 } 96 ( 382 I 87 ( 384 1 90 ( 386 1 86 ( 398 1 88
< 390 ) 91 ( 392 I 90 ( 394 ) 94 ( 396 I 96 ( 398 ) 90
( 400 ) 23 £( 402 ) 95 ( 404 I 93 ( 406 I 96 ( 408 ) 97
{ 4:0 ) 95 { 412 ) 98 ( 4:4 101 ( 416 ) 101 ( 418 t 97
( 420 i 94 { 4ZZ ) 90 ( 424 ) 87 ( 426 I 89 ( 428 ) 96
( 430 ; 88 ( 432 ) 88 ( 434 I 29 ( 436 ) 97 ( 438 ) 86
83 ( 44g I 33 ( 448 ! 84 
94 ( 456 i "7 ( 459 ï 7474 ' 456 :■ 21 t 4S9 ) 57
22 { 476 ; 55 i 478 ) 86
75 L 495 i 77 ( 489 ) 79 81 ( 425 :■ S3 ( 429 I 74
7 :  ! 506 ) 74 ! 303 ! 71! 516 ) 84 ( 513 ) 23
; 526 ) 79 : 3 :9  : 72
t 536 I 60 C 539 1 72
( 440 ) 26 ; «42 ) 88 ( 444  
450 1 93 i «52 ! 85 E( 454( 4=0 : 73 > m I 73 
( 490 : 76 £1 490 i =4 
I 500 ;■ 68 
5:0 ! 77
462 ! 67 ( 464
472 I 76 ( «74 ■
48: i 75 i 484 :, «S3 î 74 ( 494 
502 ; 75 t 504 ' 
94 ( 51
( 5:0 I 84 ( 5:2 ! 88 ( 5:4
1 530 ) 76 t 532 1 77 t 534
I 540 I 32
78
3 ; i î s  values Tes4:-CK/02-AP8-91/Sl/:6/MA(22103:82) 
I-
NolOb flean iVariance iS lO lJtvnl Low Aanael.Xi .lame I*W»
1 ■dale sess io n . 540 39.5 79.63 3 .3 : 65.23 ’ 123.24 50.37
ISO am uses X 1 60 37.59 : : ;s ,3 5 1 10.9 63.29 . 1:0.49 35.66
ISO annules X ; 60 20.73 14.6 3.82 91.25 ! 22.48 59.33
50 u inuies .X 3 60 s i . 7! 67.44 ‘ s . : i 72. «S i :05.24 79.33
60 « m ules  X 4 50 21.19 33,38 ; 5.77 75.73 1 100.73 SB. 36
ISO «m utes X 5 60 92.07 ' S t .4! 1 7.83 79.<2 ! 123.24 51.66
ISO «(mutes X 6 60 97.79 62.41 ! 7.9 85.29 1 118.48 86.66
ISO «m utes X 7 60 93.24 21.44 ! 4.63 85.22 1 104.49 73.33
ISO «(mutes X a 60 82.6 49.37 1 7,02 65.23 1 92.40 8.33
ISO « m utes  X 9 60 i 79.6 28.07 ' 5.29 67.74 1 93.48 3.33
rKSn*Z.alsvs UholajStitiaa Hean.
303
R e f e r e n c e s
304
References
Abbott, A .F. (1964). Ordinary Level Physics. Heinemann 
Educational Books. London.
Abood, L.G., Lowy, K ., Tometsko, A and MacNeil, M.
(1979). Evidence fo r  a noncholine s i te  fo r  n ico tine  
action in brain psychopharmacology. Archive o f Pharmacodyn 
Therapy. 237(2): 213-229.
Andersson, K. (1975). E ffects  o f Cigarette Smoking on Learning 
and Retention. Psychopharmacologia. 41: 1-5.
Andersson, K and Hockley, G.R.J. (1977). E ffects o f Smoking 
on Incidental Memory. Psychopharmacologia. 52: 223-226.
Antonvsky, A. (1973). A u t i l i t y  o f the breakdown concept. 
Social Science Medicine. 7: 605-612.
Applegren, L.E., Hansson, E. and Schmiterlow, C.G. (1962). 
D is tr ib u t io n  o f Nicotine in the Central Nervous System. Acta 
Physiologia Scandinavia. 56: 249-261.
Apperson, G.L. (1914). The Social History o f Smoking.
The Ballantyne Press. London.
Appley, M.H. and Trumbell, R. (1967). Psychological Stress. 
Appleton-Century-Crofts Publishers. New York.
Armitage, A.K., H a ll ,  G.H. and Morrison, G.F. (1968). 
Pharmacological basis fo r  tobacco smoking hab it.  Nature.
217: 331-334.
Armitage, A.K., H a ll ,  G.H. and S e lle rs , C.M. (1969). Effects 
of Nicotine on E le c tro co rt ica l A c t iv i t y  and Acetylcholine 
Release. B r i t is h  Journal o f Pharmacology. 35: 152-158.
Armitage, A.K. and Turner, D.M. (1970). Absorption o f n ico tine  
in c iga re tte  and c igar smoke through the oral mucosa. Nature. 
226: 1231-1232.
Armitage, A.K., D o lle ry , C.T., George, C.F., Houseman, T.H., 
Lewis, P.J. and Turner, D.M. (1975). Absorption and Metabolism 
of Nicotine from C igarettes. B r i t is h  Medical Journal. 4: 
313-316.
A.S.H. (1977). No smoke without f i r e .  Nursing Times.
10th March.
A.S.H. (1973) Pipe and Cigar Smoking. The P ra c t i t io ne r .  210:
645-652.
A.S.H. (1980). Information B u l le t in  . Issue 62. Action
on Smoking and Health. London.
Ashby, W.R. (1966). An In troduction to  Cybernetics. J.Wiley 
& Sons. New York.
Ashton, H. and Stepney, R. (1982). Smoking: Psychology and 
Pharmacology. Tavistock Publications. London.
Ashton, H. and Watson, D.W. (1970). Puffing frequency and 
n ico tine  intake in c iga re tte  smokers. B r i t is h  Medical Journal 
3: 679-681.
Asmussen, I .  (1978). A r te r ia l  changes in  in fan ts  of smoking 
mothers. Postgraduate Medical Journal. 54: 200-204.
Asmussen, I .  (1980). The U ltras truc tu re  o f Fetal C ap il la r ies  
from Smoking Mothers. In: D irectory o f On-Going Research. U.S. 
Department o f Health and Human Services. Rockvil le . U.S.A.
Astrand, P.O. and Ryhming, I .  (1954). A Normogram fo r  
Calculating Aerobic Capacity. Journal o f Physiology. 7:
218-221.
Atkinson, J.W. (1958). Motives in Fantasy Actions and Society.
Van Nostrand. Princetown.
Atkinson, R.A. (19641. Mechanisms o f the sympathomimetic 
response o f the c a t 's  i r i s  to  n ico t ine . Journal o f Pharmacology 
and Experimental Therapy. 147: 172-180.
A v e r i l l ,  J.R. (1973). Personal contro l over aversive s t im u li and 
i t s  re la t ion sh ip  to  stress. Psychological B u l le t in  . 80(4):
286-303.
Bailey, J .T .,  S teffen, S.M. and Grout, J.W. (1980). The 
Stress Audit: Id e n t i fy in g  the Stressors o f ICU Nursing.
Journal o f Nursing Education. 19(6): 15-25.
Bari and, G. (1974). Use o f voice changes in detection o f deception. 
Journal of Acoustical Society o f America. 55: 423-424.
Barnes, C.D. (1966). The in te rac t io n  of amphetamine and 
eserine on the E.E.G. L ife  Sciences. 5: 1897-1902.
B a rtte r ,  F.C., Delea, C.S. and Halberg, F. (1962). Blood and
Urinary Changes Related to  Circadian Rhythm. Annals o f the New 
York Academy o f Science. 98: 969-983.
Bashford, H. (1940). Some aspects o f sick absence in industry . 
Journal o f the Royal Sanitorium In s t i tu te .  60: 360-382.
Bassey, E .J ., Fentem, P.H., F i t to n ,  D.L. Macdonald, I .C . ,  Patr ick ,
J.M. and Seri wen, P.M. (1978). Analysis o f Customary Physical 
A c t iv i ty  Using Long-Term Monitoring o f E.C.G. and F o o t fa l l .  (1978). 
I.S.A.M: 207-219.
Bates, E.M. and Moore, B.N. (1975). Stress in  Hospital Personnel. 
Medical Journal o f A u s tra l ia . 2: 765-767.
B a t t le ,  E.S. and Rotter, J.B. (1963). Childrens fee l ings  
of personal co n tro l,  re la ted  to  social class and ethnic 
group. Journal o f Personality . 31: 482-490.
Bauer, H. and Knoblich, K. (1978). Measuring the amount of 
walking done by reg istered nurses working in  hosp ita ls .
Z e i ts c h r i f t  Fuer Gesamte Hygiene. 24(7): 539-541.
Beckett, A.H. and Triggs, E.J. (1967). Enzyme Induction in 
Man Caused by Smoking. Nature. 216: 587-592.
Beckett, A.H., Garrod, J.W and Jenner, P. (1971). The e f fe c t  
of smoking on n ico t ine  metabolism in -v ivo  in  man. Journal of 
Pharmacy and Pharmacology. (Supplement) 23: 625-675.
Beehr, T.A., Walsh, J.T. and Taber, T.D. (1976). Relationship 
of stress to ind iv idua l and o rgan iza tiona lly  valued states:
Higher order needs as a moderator. Journal o f Applied Psychology. 
61: 41-47.
Beeley, L. (1981). Drugs and Breast Feeding. C lin ics  in  
Obstetrics and Gynaecology. 8(2): 291-295.
Bejerot, C. and Bejerot, N. (1978). Exposure Factors in  Drug Use, 
Abuse and Addiction. In: Bases o f Addiction. Fisherman, J (ed),
Dahlem Konferenzen. B e r l in .
B e l l ,  G.H., Emslie-Smith, D. and Paterson, C.R. (1976). Textbook
of Physiology and Biochemistry. Church ill L ivingstone. London.
Bergler, E. (1946). Psychopathology of Compulsive Smoking. 
Psychiatry Quarterly. 20: 297-321.
Bernstein, R.E. (1952). The Determination of Potassium and Sodium 
in B io log ica l Flu ids by Flame Spectrophotometry. South African 
Journal o f Medical Sciences. 17: 101-116.
Bhattacharya, I.C . and Goldstein, L. (1970). Influences o f acute
and chronic n ico t ine  adm in istra tion on in t ra  and in te r -s t ru c tu ra l  
re la t ionsh ips o f e le c t r ic a l  a c t i v i t y  in  the rabb it  bra in . 9: 
109-118.
Birch, J. (1978). A t t r i t i o n  rates o f nurse learners. Doctoral 
Thesis. Newcastle U n ivers ity . England.
Blascho, H. and Muscholl, M. (1972). Monoamine oxidase - New 
v is tas . Advanced Biochemistry and Psychopharmacology. 5: 1-10.
Bogdonoff, M.D., Combs, J .J . Bryant, G.D.N. and Warren, J.V.
(1960). Metabolic and Cardiovascular Changes During Acute 
Nervous System Arousal. Journal o f C lin ica l Endocrinology and 
Metabolism. 20: 1333-1340.
Boling, E.A. (1964). A flame photometer with simultaneous 
d ig i ta l  readout fo r  sodium and potassium. Journal o f Laboratory 
and C lin ica l Medicine. 63(3): 501-510.
Bourne, P.G., Rose, R.M. and Mason, J.W. (1967). Urinary 17 
Hydroxycorticosteroid Levels. Archives o f General Psychiatry.
17: 104-110.
Bourne, P.G., Rose, R.M. and Mason, J.W. (1968). 17
Hydroxycorticosteroid Levels in  Combat. Archives o f General 
Psychiatry. 19: 137-140.
Brady, J .V ., Porter, R.W. and Conrad, D.G., and Mason, J.W.
(1958). Avoidance behaviour and the development o f gastro­
duodenal u lcers. Journal o f Experimental Behaviour. 1:
69-72.
Brazier, M.A. (1969). E le c tr ica l  A c t iv i ty  o f the Nervous 
System. (3rd E d it io n ) .  Pitman Medical Publishing Co.
Tunbridge Wells.
Brenner, M., Branscomb, H.H. and Schwartz, G.E. 11979). 
Psychological Stress Evaluator: Two tes ts  of a vocal measure.
Psychophysiology. 16(4): 351-357.
B r i l l ,  A.A. (1922). Tobacco and the Ind iv idua l. In te rna tiona l
Journal o f Psychoanalysis. 3: 430-440.
B r i t is h  Market Research Bureau. (1971). Target Group Index. 
(T .G .I . )  London.
Bruce, N.W. (1980). E ffects o f Nicotine and Carbon Monoxide
on Uteroplacental Blood Flow and Fetal Placental Development.
In: D irectory o f On-Going Research in  Smoking and Health.
U.S. Department o f Health and Human Services. Rockv il le .
Buckley, W. (1967), Sociology and Modern Systems Theory.
Prentice-Hal1, Englewood C l i f f s ,  New Jersey.
Burk, M.F. and Ni Ison, G.T. (1975). Student nurses and smoking. 
Journal of the Maine Medical Association. 66(10): 271-273.
Burn, J.H. (1961). Action of n ico t ine  and the pleasure of 
smoking. Advancement o f Science. 17: 494-498.
B u rt is ,  C.A., Begovich, J.M. and Watson, J.S. (1975). Factors 
Influencing Sample Errors and Assessment of Their E ffec t on 
Analy t ica l E rror. C l in ica l  Chemistry. 21(13): 1907-1917.
Cain, W.S. (1980). Sensory A tt r ib u te s  of C igarette Smoking. In:
Banbury Report. No.3. A safe c igarette? G ori, G.B. and Bock, 
F.G. (eds). Cold Spring Harbour Laboratory. New York.
Cam, G.R., Bassett, J.R. and Cairncross, K.D. (1979). The action 
of n ico tine  on the p itu i ta ry -a d re n a l-c o r t ic a l  axis. Archive of 
In te rna tiona l Pharmacodyn Therapy. 237(1): 49-66.
Cannon, W.B. (1927). The James-Lange Theory o f Emotion. American 
Journal o f Psychology. 39: 106.
Cannon, W.B. (1929). Bodily Changes in Pain, Hunger, Fear and 
Rage. Branford Publications. Boston.
Cannon, W.B. (1931). The Wisdom o f the Body. Norton Press.
New York.
Cannon, W.B. (1935). Stresses and Strains o f Homeostasis.
American J o f Medical Science. 189(1): 129-151.
Capell, P.J. (1978). Trends in  Smoking in the United Kingdom.
Health Trends. 10: 286-295.
Caplan, R.D., Cobb, S. and French, J.R.P. (1975). Relationships 
of Cessation o f Smoking with Job Stress, Personality and Social 
Support. Journal o f Applied Psychology. 60(2): 211-219.
Caplan, R.D. and Jones, K.W. (1975). Effects o f Workload,
Role Ambiguity and Type A Personality on Anxiety, Depression 
and Heartrate. Journal o f Applied Psychology. 60: 713-719.
Caplan, R.D. (1983). Person-Environment F i t :  Past, Present 
and Future. In: Stress Research. Cooper, C.L. (ed). J. Wiley 
and Sons L td . ,  Chichester.
Carr, A. (1972). Smoking habits o f nurses. Nursing Times. 68: 
672-673.
C a t te l l ,  R.B. and Scheier, I.H . (1961). The Meaning and Measurement 
of Neuroticism and Anxiety. Arnold. New York.
C a t te l l ,  R.B. and Eber, H.W. (1962). The 16 Personality Factor 
Questionnaire. Form A and B. The In s t i tu te  fo r  Personality and 
A b i l i t y  Testing. Champaign, I l l i n o i s .
Celesia, G.G. and Jasper, H.H. (1966). Acetylcholine released 
from cerebral cortex in  re la t io n  to  state o f a c t iva t ion .
Neurology (Minneapolis) 16: 1053-1061.
Chassin, L. (1981). Predicting Adolescents In tentions to  Smoke 
C igarettes. Journal o f Health and Social Behaviours. 22(4): 
445-455.
Chassin, L . , Presson, C.C., Sherman, S .J ., Corty, E. and Olshavsky, 
R.W. (1981). Se lf Images and C igarette Smoking in  Adolescence. 
Personality and Social Psychology B u l le t in .  7: 670-671.
Chein, I .  (1969). Psychological Functions o f Drug Use. In: 
S c ie n t i f ic  Basis o f Drug Dependence. Steinberg, H. (ed)
J and A C hu rch il l .  London.
Cherry, N. and Kiernan, K. (1976). Personality Scores and Smoking 
Behaviour. B r i t is h  Journal o f Preventative Medicine. 30: 123-131.
Chesney, M.A. and Rosenmann, R.H. (1980). Type A behaviour in 
the work se tt ing . In: Current concerns in Occupational Stress.
Cooper, C.L. and Payne, R. (eds). John Wiley & Sons. London.
Christensen, K.D. (1978). Smoking behaviour and a t t i tu d e  
to the control o f the tobacco problems of hospita l personnel. 
Sygeplejersken 78 (48): 16-20. (English Abstract).
Clark, R. (1984). C igarette Smoking Among Teen-Age G ir ls
and Young Women. Summary o f the f ind ings  o f a survey
conducted fo r  the American Cancer Society.
Clarke, J.M., Hamer, J . , Sheldon, J.R ., Taylor, S. and 
Venning, G.R. (1976). Rhythms o f the normal heart,
Lancet. 3: 508-512.
Clarke, P.B.S. and Kumar, R. (1981). Effects o f n ico t ine  on 
in tra c ran ia l s e l f  s tim u la tion  in non-to lerant ra ts .  B r i t is h  
Journal of Pharmacology. 74(1) 212P.
Claus, K.E. and Bailey, J.T. (1980). L iv ing w ith stress and
promoting w ell-be ing. The Mosby Company. London,
Cobb, S. and Rose, R.M. (1973). Hypertension, peptic u lcer 
and d iabetics in  a i r  t r a f f i c  co n tro l le rs .  Journal o f the 
American Medical Association. 224: 489-492.
Cofer, C.N. and Appley, M.H. (1964). Motivation: Theory and
Research. J. Wiley and Sons L td . ,  New York.
Cohen, F.L. (1979). A Survey o f Smoking In In s t i tu t io n s  That 
Educate Health Professionals. American Journal o f Public 
Health 94(6): 544-552.
Colehour, J.K. and Ashton-Graybiel, M.C. (1964). Excretion 
o f 17 OHCS, Catecholamine and Uropepsin. Aerospace Medicine.
35P: 370-373.
Col lee, J.G., G i l l i e s ,  R.R. and Winton, F.W. (1976). Microbes 
and disease. In: A Companion to  Medical Studies. Volume 2. 
pp 21.7 - 21.9. Passmore, R. and Robson, J.S. (eds). Blackwell 
S c ie n t i f ic  Pub lica tion. Oxford.
Comer, A.K. and Creighton, D.E. (1978). The e f fe c t  of 
experimental conditions on smoking behaviour. In : Smoking 
Behaviour: Physiological and Psychological Influences.
Thornton, R.E. (ed) Church ill L ivingstone. Edinburgh.
Comstock, G.W. Shah, FK., Meyer, M.B. and Abbey, H. (1971).
Low b ir th  weight and neonatal m o r ta l i ty  re la ted to maternal 
smoking and socioeconomic sta tus. American Journal o f Obstetrics 
and Gynaecology. 111(1): 53-59.
Consumers Association. (1971). C igarettes. Which. September:
280.
Consumers Association. (1975). More about Smoking. February:
56.
Conway, R.T.W.L. and M i l ls ,  J.N. (1970). Humbn Circadian Rhythms 
C hurch il l .  London.
Conway, T .L ., Vickers, R.R., Ward, H.W. and Rah, R.H. (1981). 
Occupational Stress and Variations in  C igarette, Coffee and 
Alcohol Consumption. Journal o f Health and Social Behaviour.
22: 155-165.
Cooper, C.L. and Marshall, J. (1975). The Management o f Stress. 
Personnel Review. 4(4): 27-31.
Cooper, C.L. and Marshall, J. (1976). Occupational Sources of 
Stress: A Review of the L ite ra tu re  Relating to  Coronary Heart
Disease and Mental 111 Health. Journal of Occupation Psychology.
49: 11-28.
Cooper, C.L. and Payne, R. (1978). Stress at Work. J. Wiley and 
Sons Ltd. Chichester.
Cooper, C.L. and Melhuish, A. (1980). Occupational Stress and 
Managers. Journal o f Occupational Medicine. 22(9): 588-592.
Cooper, C.L. and Payne, R. (1980). Current Concerns in Occupational 
Stress. J. Wiley and Sons Ltd. Chichester.
Cooper, K ., Bloom, F.E. and Roth, R.H. (1978). The Biochemical 
Basis of Neuropharmacology. 3rd Ed it ion . Oxford U nivers ity  Press.
Corcoran, D.W.J. (1965), Personality and the inverted -U re la t io n ­
ship. B r i t is h  Journal o f Psychology. 56: 267-273.
Corson, S.A. and Corson, E.O. (1979). In te raction  o f genetic 
and psychosocial fac to rs  in  stress reaction patterns.
Psychotherapy and Psychosomatics. 31 (1-4): 161-171.
C o r t i , Count. E.C. (1931). A H is tory  of Smoking. Harrup, London.
Corwin, R.G. (1961). Role conception and career asp ira t ion : 
a study o f id e n t i ty  in nursing. B r i t is h  Journal o f Sociology.
2: 69-72.
Council Report. (1986). Pharmacologic and Physiologic Effects 
o f Tobacco and N icotine. Journal o f the American Medical 
Association. 255(8): 1039.
Covey, L.S. and Wynder, E.L. (1981). Smoking Habits and 
Occupational Stress. Journal o f Occupational Medicine.
23(8): 537-547.
Cox, T. (1975). The Nature and Management o f Stress. New 
Behaviour. 2: 493-495.
Cox, T. (1982). Stress. Macmillan Press Ltd. London.
Cox, T. and Mackay, C.J. (1976). A Psychological Model of 
Occupational Stress. A paper to a M.R.C. Meeting "Mental 
Health in Indus try " , London.
Cox, 1. (1980). Repetit ive work. In: Current Concerns in 
Occupational Stress. Cooper, C.L. and Payne, R. (eds) J.
Wiley and Sons Ltd. Chichester.
Creighton, D.E. (1973). Tobacco Smoke Retention. Paper 
presented at a conference on Aerosol Physics. B r i t is h  Tobacco 
Company Ltd. Southampton.
Crump, J.H. (1979). Review of Stress in A ir  T ra f f ic  Control.
I t ' s  measurement and e f fe c ts .  Avia tion and Space Environmental 
Medicine. 50(3). 243-248.
Cryer, P.E., Haymond, M.W., Santiago, J.V. and Shah, S.D.
(1976). Norepinephrine and Epinephrine Release and Adrenergic 
Mediation o f Smoking Associated Haemodynamic and Metabolic Events. 
New England Journal o f Medicine. 295: 573-577.
Cullen, J. and F u l le r ,  R. (1978). Psychobiological Factors in 
the Breakdown o f Driv ing S k i l l .  Commission fo r  Science,
Research and Education. E.E.C. Brussel Is .
Cullen, J . ,  F u l le r ,  R. and Dolphin, C. (1979). Endocrine Stress 
Responses o f Drivers in  Real-L ife  Heavy Goods Vehicle Driving 
Tasks. Psychoneuroendocrinology. 4(2): 107-115.
Cummings, T.G. and Cooper, C.L. (1979). A Cybernetic Framework 
fo r  Studying Occupational Stress. Human Relations. 32(5): 395-418
C urt is , G.C., Cleghorn, R.A. and Sourkes, T.L. (1960). The 
re la t io nsh ip  between a f fe c t and excretion o f adrenaline, 
noradrenaline and 17 hydroxycorticostero ids. Journal of 
Psychosomatic Research. 4: 176-182.
Davidson, L.R. (1979). Choice by Constraints: the selection
and function o f s p e c ia l i t ie s  among women in t ra in in g .  Journal 
o f Health P o l i t ic s  and Policy Law. 4(2): 200-220.
Davidson, M.J. and Cooper, C.L. (1981). A model o f occupational 
stress. Journal o f Occupational Medicine. 23(8): 564-574.
Davidson, M.J. and Veno, A. (1980). Stress and the Policeman.
In: White. C o lla r and Professional Stress. Cooper, C.L. and
Marshall, J. (eds). J. Wiley and Sons Ltd. London.
Davie, R ., B u tle r , N. and Goldstein, H. (1972). In: From B ir th  
to Seven. pp21, 66 and 59-63. Lowe and Brydone (P r in te rs ) Ltd. 
Thetford. Norfo lk.
Davis, P.R. (1978). Safe leve ls  o f manual forces fo r  young 
males. Applied Ergonomics. 9: 33-37.
Deanfield, J . ,  Jonathon, A., Selwyn, A. and Fox, K.M. (1981). 
Treatment o f Angina Pectoris w ith Propanolol: The Harmful
Effects o f C igarette Smoking. Cardiology. 68 (Supp 2):
186-189.
Dehlin, 0 . ,  Grimby, G. and Svanborg, A. (1974). Workload in 
nursing aides: Heartrate, oxygen uptake and isometric muscle
strength in nursing aides in long-term care hospita l wards. 
Scandinavian Journal o f R ehab il i ta t ion  Medicine. 6(4): 145-151.
Dei be l, P. (1980). Effects o f c iga re tte  smoking on maternal 
n u t r i t io n  and the fe tus . Journal o f Obstetrics, Gynaecological 
and Neonatal Nursing. 9(6): 333-336.
De Lacerda, L . , Kowarski, A. and Migeon, C. (1973). Integrated 
Concentration and Diurnal Varia t ion  o f Plasma C o r t iso l .  Journal 
o f C lin ica l Endocrinology and Metabolism. 36(2): 227-238.
Dicken, C. and Bryson, R. (1978). Psychology in action: The
Smoking Psychology. American Psychologist. 33(5): 504-507.
Dobbs, S.D., S t r ic k le r ,  D.P. and Maxwell, W.A. (1981). The Effects 
of Stress and Relaxation in  the Presence o f Stress on Urinary pH 
and Smoking Behaviours. Addictive Behaviour. 6: 345-353.
Dohrenwend, B.S. and Dohrenwend, B.P. (1973). Stressfu l L ife  
Events: Their nature and e f fe c ts .  J. Wiley and Sons Ltd.
London.
Domino, E.F. (1965). Some Behavioural Actions o f Nicotine
In: Tobacco A lka lo ids and Related Compounds, pp 145-62.
Von Euler, U.S. (ed) Symposium Publication D iv is ion . Pergamon 
Press. Oxford.
Domino, E.F. (1967). Electroencephalographic and behavioral 
arousal e ffec ts  o f small doses o f n ico t ine . Annals o f the 
New York Academy o f Science. 142: 216-244.
Domino, E.F. (1973). Neuropsychopharmacology o f Nicotine
and Tobacco Smoking. In: Smoking Behavior: Motives and
Incentives. Dunn, W.L. (ed). Winston. Washington.
Domino, E.F. (1979). Behavioral E lec trophys io log ica l,
Endocrinological and Skeletal Muscle Actions o f Nicotine 
and Tobacco Smoking. In: E lectrophysio log ical E ffects of 
Nicotine. Remond, A. and Izard, C. (eds). E lsevier/N.Holland 
Biomedical Press. Amsterdam.
Dougherty, J.D. (1967). Cardiovascular f ind ings  in  a i r  t r a f f i c  
c o n tro l le rs .  Aerospace Medicine. 38: 26-30.
Dougherty, J .D ., T r i te s ,  D.K. and D i l le ,  J.R. (1965).
Self reported stress re la ted  symptoms among a i r  t r a f f i c  control 
sp e c ia l is ts .  Aerospace Medicine. 36: 956-960.
Drachman, D.A. (1978). Central Cholinergic System and Memory.
In: Psychopharmacology: A Generation o f Progress. Raven Press,
New York.
Dryer, R.L. (1956). Semi micro Flame Photometry o f SènUiri Sodium 
and Potassium. C lin ica l Chemistry. 2(2): 112-116.
Dunn, W.L. (1973). Smoking Behavior: Motives and Incentives. 
Winston, Washington.
Durnin, J.V.G.A. and Passmore, R. (1967) Energy, Work and Leisure. 
Heinemann Educational Books, London.
Eastman, R.D. (1978). Biochemical Values in C lin ica l Medicine.
(6th Ed it ion) J. Wright and Sons, Ltd. B r is to l .
E lkind, A.K. (1979). Nurse Smoking and Cancer Prevention. 
In te rna tion  Journal o f Health Education. 22(2): 92-101.
Elkind, A.K. (1980). Nurses smoking behaviour: Review and
im p lica t ions . In te rna tiona l Journal o f Nursing Studies. 17: 
261-269.
Emery, F.E., Linden-HiIgendorf, E. and I rv in g , B.L. (1968).
The psychological dynamics o f smoking. Research Paper No: 10 . 
Tobacco Research Council. London.
Endler, N.S., Hunt, J. McV. and Rosenstein, A.J. (1962). An 
S-R Inventory o f Anxiousness, Psychological Monograph. 76(17): 
Whole o f No: 536.
Endler, N.S. (1973). The person versus the s i tu a t io n  - 
A pseudo issue? Journal o f Personality . 41: 287-303.
Endler, N.S. and Okada, M. (1974). A m u lt ip le  dimensional 
measure o f t r a i t  anxiety: the S-R measure o f general t r a i t  
anxiety. Journal o f Consultant and C lin ica l Psychologists.
43: 319-329.
Epstein, L.H., Ossip, D .J ., Coleman, D ., Hughes, J. and W iis t,
W. (1982). Measurement o f Smoking Topography During Withdraw! 
and Deprivation. Behavior Therapy. 12(4): 507-519.
Evans, R . I . ,  Hansen, W.B., and Mittlemark, M.B. (1977). Increasing 
the v a l id i t y  o f s e l f  reports on smoking behaviour in  ch ild ren. 
Journal o f Applied Psychology. 70: 722-725.
Expert Group (1973). Pipe and Cigar Smoking. Report of an 
expert group appointed by Action on Smoking and Health.
Eysenck, H.J. (1952). The S c ie n t i f ic  Study o f Personality. 
Routledge and Kegan Paul. London.
Eysenck, H.J. (1958). A Short Questionnaire fo r  the Measurement 
of Two Dimensions o f Personality . Journal o f Applied Psychology. 
42(1): 14-17.
Eysenck, H.J. (1959). The Manual o f the Maudsley Personality 
Inventory. Univers ity  o f London Press.
Eysenck, H.J. (1960). Smoking, persona lity  and psychosomatic 
d isorders. Journal of Psychosomatic Research. 7: 107-130.
Eysenck, H.J. (1962), Response Set, Au thorita r ian  and Personal 
i t y  Questionnaire, B r i t is h  Journal of Social and C lin ica l 
Psychology. 1: 20-24.
Eysenck, H.J. (1965). Smoking Health and Personality.
Weidenfeld and Ni col son. London.
Eysenck, H.J, (1969a), Scores on three persona lity  variables 
as a function  o f age, sex and social c lass. B r i t is h  Journal 
of Social and C lin ica l Psychology. 8: 69-76,
Eysenck, H.J. (1969b). Manual o f the Eysenck Personality 
Inventory^ U nivers ity  o f London Press, London.
Eysenck, H.J. (1978). Manual of the Eysenck Personality
Questionnaire. (Junior and A du lt) .  Hodder and Stoughton 
Educational. Kent.
Eysenck, H.J. (1980). The Causes and Effects o f Smoking.
Maurice Temple Smith Ltd. London.
Eysenck, H.J. (1983). Stress, Disease and Personality : The
Inoculation E ffe c t.  In : Stress Research, Cooper, C.L. (ed).
J, Wiley and Sons Ltd. Chichester.
Eysenck, H .J., Easting, G.S. and Eysenck, S.B.G. (1971). 
Personality Measurement in  Children: A dimensional approach.
Journal o f Special Education. 4: 261-268.
Eysenck, H.J. and Eysenck, S.B.G. (1964). 1 he Manual o f the
Eysenck Personality  Inventory, U n ivers ity  o f London Press.
Eysenck, S.B.G., Nias, D.K.B. and Eysenck, H.J. (1971).
The In te rp re ta t io n  o f Lie Scale Scores. B r i t is h  Journal 
of Educational Psychology. 41: 23-31.
Fagerstrom, K.O. and Bates, S. (1981). Compensation and 
E ffec tive  Smoking by D if fe re n t N icotine - Dependent Smokers. 
Addictive Behaviors. 6(4): 331-336.
Fagerstrom, K.O. (1984). E ffects o f Nicotine Chewing Gum and 
Follow-up Appointments and Physician-Based Smoking Cessation. 
Preventative Medicine. 13(5): 517-527.
F a irh o l t ,  F.W. (1859). Tobacco: I t s  H istory and Associations.
Bradbury and Evans P r in te rs . London,
Farquhar, J.W. (1976). Perspective in Child L ife  and Health. 
In: A Companion to  Medical Studies. Vol 3(2). pp78.4 - 78.7 
Passmore, R. and Robson, J.S. (eds) Blackwell S c ie n t i f ic  
Publications. Oxford.
Fee, W.M. and Stewart, M.J. (1982). A con tro lled  t r i a l  o f 
n ico tine  chewing gum in a smoking withdraw! c l in i c .  P ra c t i t ione r 
226 (1363): 148-151.
Fentem, P.M., F i t to n ,  D.L. and Hampton, J.R. (1976). Long-term 
recording of a c t iv i t y  patterns. Post-graduate Medical Journal.
52 (Suppl 7): 163-167.
Ferguson, D. (1972). Some cha rac te r is t ics  o f repeated sickness 
absence. B r i t is h  Journal o f In du s tr ia l Medicine. 29: 420-431.
Ferguson, D. (1973a). A Study o f Occupational Stress and Health. 
Ergonomics. 16(5): 649-663.
Ferguson, D. (1973b). Sickness absence: an analysis o f the problem. 
Medical Journal o f A us tra l ia . 1: 334-340.
Finn, F . , Hickey, N. and Doherty, E.F. (1969). The psycho­
log ica l p ro f i le s  o f male and female patients w ith coronary heart 
disease. I r is h  Journal o f Medical Science. 2: 339-341.
Finnegan, J .K ., Larson, P.S. and Haag, H.B. (1945). The Role of 
Nicotine in the Cigarette Habit. Science. 102 (2639): 94-96.
F io r ica , V. and Muehls, S. (1962). Relationship between 
plasma leve ls  o f 17-hydroxycorticosteroid and a psychological 
measure o f manifest anxiety. Psychosomatic Medicine. 24(6): 
596-599.
Fisher, J. (1976). Sex d ifferences in smoking dynamics. Journal 
o f Health and Social Behaviour. 17: 156-163.
Flood , J .F .,  Bennett, E .L ., Orme, A.E., Rosenwieg, M.R. and 
Jarv ik , M.E. (1978). Memory: Modif ication o f anisomycin - 
Induced amnesia by stimulants and depressants. Science. 199: 
324-326.
Fordham, M., Appenteng, K . , Goldsmith, R. and O'Brien, C. (1978). 
Physiological measurement o f work stress in medical nursing.
Journal o f Advanced Nursing. 3(1): 78-80.
Foster, L.B. and Dunn, R.T. (1974). Single antibody technique 
fo r  radioimmunoassay o f  c o r t is o l  in  unextracted serum or plasma. 
C lin ica l Chemistry. 20: 365-368.
F rancin i, F . , Zoppi, M., Maresca, M and Procacci, P. (1979).
Skin po ten tia l and E.M.G. changes induced by cutaneous e le c t r ic a l  
s tim u la t ion : Normal man in arousing and non-arousing environment.
Applied Neurophysiology. 42: 113-124.
Franklin , R.D. (1963). Youths expe ctancies about in te rna l 
versus external control o f reinforcement. Doct ra l -D issertation. 
Purdue Univers ity .
Fraser, R. (1947). The Incidence o f Neurosis Among Factory Workers. 
M.R.C. Ind us tr ia l  Health Research Board. Report No: 90. HKSO. London.
French, J. and Caplan, R. (1972). Organizational Stress and Ind iv idua l 
S tra in . In: The Fa ilu re  o f Success. Marrow, A.J. (ed) pp 31-66. 
Amacon. New York.
Freud, S. (1905). Three essays on the theory o f sexua li ty . In:
On Sexuality. Freud, S. (ed). Harmondsworth. London.,
Freud, S. (1924). A general in troduction  to  PSYCHOANALYSIS.
Washington Square Press Inc. New York.
Friedman, J . ,  Horvath, T. and Meares, R. (1974). Tobacco Smoking:
"a stimulus b a r r ie r . "  Nature. 248: 455-456.
Friedman, S.B., Mason, J.W. and Hamburg, D.A. (1963). Urinary 
17-hydroxycorticosteroid leve ls  in  pa.rents o f ch ild ren with 
neoplastic disease. Journal o f Psychosomatic Medicine. 25:
364-376.
Frieze, I .H . ,  Parsons, J.E. Johnson, P.B., Ruble, D.N. and 
Zellman, G.L. (1978). Women and sex ro les . W.W. Norton and 
Company. New York.
F r i th ,  C.D. (1971a). The e f fe c t  o f varying the n ico t ine  content 
o f c iga re ttes  on human smoking behavior. Psychopharmacologia 
(B e r l in ) .  19: 188-192.
F r i th ,  C.D. (1971b). Smoking behaviour and i t s  re la t io n  to  the 
smokers immediate experience. B r i t is h  Journal o f Social and 
C lin ica l Psychology. 10(1): 73-78.
Ganong, W.F. (1975a). The R eticu lar Activa ting  System. Sle^p 
~.nd the E le c tr ica l A c t" '- i ty  c f  the Bra^n. I:i: T’e'/iew of Medical 
Physiology. Ganor.g, W.F. (od) ppllS-129. 7th td P t '-n .  Lerq-j 
M-.d !cul Publir at ■ on s. Canada.
Ganong, W.F. (1975b). The Adrenal Medulla and Adrenal Cortex.
In: Review of Medical Physiology. Ganong, W.F. (ed) pp 268-271.
7th Ed it ion . Lange Medical Publications. Canada.
G arfinke l, L. (1976). C igarette smoking among Physicians and 
other health professionals. Cancer Journal fo r  C lin ic ia n s .
26(6): 373-375.
G arfinke l, L. (1979). Changes in  the c iga re tte  consumption of 
smokers in  re la t io n  to  changes in  ta r  and n ico t ine  content of 
c iga re tte  smoked. American Journal o f Public Health 69(12):
1274-1276.
Garra tt, D .J., Gough, E .J . ,  Taylor, E .J ., Banks, M.H. and 
Sonksen, P.H. (1978). Smoking in  hosp ita l:  Survey -of a tt i tudes
of s ta f f  and v is i t o r s .  Journal o f Epidemiology and Community Health. 
32(3): 226.
G a rre tt, N. (1973). Smoking, now and then. Canadian Nurse.
69(11): 22-26.
Gaudinski, M.A. (1979). Coping w ith  Expanding Nursing Practise, 
Knowledge and Technology. Av ia tion , Space and Environmental 
Medicine. 50(10): 1073-1075.
Geer, J.H. and Maisei, E. (1972). Evaluating the e ffe c ts  of 
the p red ic tion  contro l confound. Journal o f Personality and 
Social Psychology. 23: 314-319.
Gentry, W.D., Musante, G.J. and Haney, T. (1973). Anxiety 
and Urinary Sodium/Potassium as Stress Ind icators on Admission 
to a Coronary Care Unit. Heart and Lung. 2P: 875-877.
George, J.A. and Stephens, M.D. (1968). Personality T ra its  of 
Public Health and Psych iatr ic  Nurses. Nursing Research. 17: 
168-170.
G ilbe r t ,  D.G. (1979). Paradoxical t ra n q u i l iz in g  and emotion 
reducing e f fe c t  o f n ico t in e . Psychological B u l le t in .
86(4): 643-661.
Glass, L. and Brand, K. (1979). The Progress o f Women and 
Nursing. In: Women and Stress: A Nursing Perspective.
Je rv ik , D. and Martinson, I .  (eds) Appleton-Crbfts. New York.
Goldbarg, A.N., Krone, R.J. and Resnekov, L. (1971). E ffec t 
o f C igarette Smoking on Haemodynamics at Rest and During Exercise: 
Normal Subjects. Chest. 60: 531.
Goldberg, D.P. (1972). The detection of psych ia tr ic  i l ln e s s  by 
questionnaire. Maudsley Monograph. No 21. O.U.P.
Goldberg, D.P. (1978). Manual o f the General Health Questionnaire. 
National Foundation fo r  Educational Research. Windsor, Berkshire.
Goldberg, L. and Comstock, G.W. (1976). L ife  Events and Subsequent 
I l ln e s s .  American Journal o f Epidemiology. 104: 146-158.
Goldberg, S.R. and Spealman, R.D. (1982). Maintenance and 
suppression o f behaviour by intravenous n ico tine  in je c t io n s  in 
squ irre l monkeys. Federation Proceedings. 41(2): 216-220.
Goldfarb, D ., Sack, J . ,  Faina, A. and Eliahou, H. (1981).
Sodium, Potassium and Age: Possible Determinants o f Plasma Renin
A c t iv i ty  and Aldosterone during childhood. C lin ica l Endo­
crino logy. 15: 29-36.
Goldsmith, R ., M i l le r ,  D.S., Mumford, P. and Stock, M.J. (1966).
The use o f long-term measurements o f heartrate to  assess energy 
expenditure. Journal o f Physiology. 189: 35-36.
Goldstein, L .,  Beck, R.A. and Mundschenck, D.L. (1967). Effects 
of n ico t ine  upon c o r t ic a l  a c t iv i t y  o f the ra b b it  bra in :
Quantita tive Analysis. Annals o f the New York Academy of Sciences. 
142: 130-180.
Goodman, A. and Payne, E.M.F. (1979). Longman D ic t ionary o f 
S c ie n t i f ic  Usage. Longman Group Ltd. Harlow. London.
Goodman, L.S. and Gilman, A. (1970). The Pharmacological Basis 
o f Therapuetics. (4th E d it ion ) .  Macmillan. New York.
Gough, R.M. and E l l i s ,  G. (1981). The radioimmunoassay of 
co r t is o l  in  urine. C lin ica l Biochemistry. 14(2): 74-81.
Gray-Toft, P. and Anderson, J.G. (1981). Stress among hospital 
nursing s ta f f :  i t s  causes and e ffe c ts .  Social Science and
Medicine. 15A, (5): 639-647.
Green, D.E. (1970). Nurses are k ick ing the hab it. American 
Journal of Nursing. 70: 1936-1938.
Green, D.E. (1979). Patterns of Tobacco use in the UnitedcStates.
In: C igarette Smoking as a Dependence Process. Krasnegor, N.A.
(ed). National In s t i tu te  on Drug Abuse. Research Monograph 23.
U.S. DHEW. A tlan ta , Georgia.
Green, G.H. (1923). Some Notes on Smoking. In te rna tiona l Journal 
o f Psychoanalysis. 4: 323-325.
Green, J.H. (1978). Basic C l in ica l  Physiology. Oxford Medical 
Publication.
Greep, R.O. (1975). Handbook o f Physiology. Chapters 30, 42 
and 43. American Physiological Society. Washinton D.C.
(1972)G rieve ,/J .L . Heartrate and d a ily  a c t iv i t ie s  o f housewives with 
young ch ild ren . Ergonomics. 15: 139-146.
G r i f f i t h s ,  R.R. and Hennin g f ie ld ,  J.E. (1982). Experimental analysis 
of human c iga re tte  smoking behaviour. Federation Proceedings.
41(2): 234-240.
G rink le r, R.R. and Spiegel, J.P. (1945). Men under stress. 
McGraw-Hill, New York.
Guillemin, R., Vargo, T ., Rossier, J . ,  Minick, S., Ling, N.,
R iv ie r ,  C ., Vale, W. and Bloom, F. (1977). B-endorphin and 
ACTH are secreted concomitantly by the p i t u i t a r y  gland.
Science. 197: 1367.
Haines, A.P., Imeson, J.D. and Meade, T.W. (1980). Psychoneurotic 
p ro f i le s  o f smokers and nonsmokers. B r i t is h  Medical Journal.
14(1): 1422.
Haines, C . F . ,  Mahajan, O .K . ,  M i l j k o v i c ,  D . ,  M i l j k o v i c ,  M.,  
and Vessel 1, E.S.  (1974 ) .  Radioimmuno assay o f  Plasma 
N icot in e  in  Habi tual  and Naive Smokers. C l i n i c a l  
Pharmacology and Therapeut ics ,  16: 1083-1089.
Hald,  P.M. (1 9 47 ) .  The Flame Photometer f o r  the Measurement of  
Sodium and Potassium in  B io lo g ic a l  M a t e r i a l s .  Journal of  B io lo g ica l  
Chemistry.  167: 499-510 .
H a l l ,  G.H. and Turner,  D.M. (19 72 ) .  E f f e c t s  o f  n ic o t in e  on the  
re le ase  o f  t r i t i a t e d  noradrena l ine  from the hypothalamus.
Biochemical Pharmacology. 21: 1829-1831.
Hammerton, M. and T ick n er ,  A.H. ( 1 968 ) .  An In v e s t i g a t i o n  in t o  the  
e f f e c t s  o f  s t ress  upon s k i l l e d  performance. Ergonomics. 12: 851-855.
Hamsher, J . H . ,  Gel 1er ,  J . D . ,  and R o t t e r ,  J .B .  (196 8 ) .  I n t e r ­
personal t r u s t ,  i n t e r n a l  and e x te rna l  contro l  and the  Warren 
Commission Report .  Journal  o f  P e r s o n a l i ty  and Social  Psychology 
9: 210-215 .
Handlon, J .H .  Wadeson, D . , Fishman, J . R . ,  Sachar,  E . J . ,  Hamburg, D.A, 
and Mason, J.W. ( 19 62 ) .  Psychological  Factors Lowering Plasma 
17-H yd ro xycor t ico s te ro id  Concentra t ion .  Psychosomatic Medicine.
24: 535-542.
Hansson, E , , Masvoka, D.T.  and C la r k ,  W.G. (1962 ) .  E f f e c t  o f  
n i c o t i n e  on the catecholamine and S e r o t in in  lev e l  in some 
t i s s u e s .  Proceedings Western Pharmacological Soc ie ty .  6:
36 -37.
Hansson, E. and Schmiter low,  C.G. (1965 ) .  Metabolism of  
N ic o t in e  in  Various Tissues.  In :  Tobacco A lk a lo id s  and 
Related Compounds. Von E u le r ,  U.S. (ed) pp 87 -96 .
Symposium P u b l ic a t io n  D i v is io n .  Pergamon Press.
Harding,  T.W. (1 976 ) .  V a l i d a t i n g  a Method o f  P s y c h ia t r ic  
Case I d e n t i f i c a t i o n .  B u l l e t i n .  W.H.O. 5 4 ( 2 ) :  225-231.
Harp, B.T. and Lev ine ,  B.A. (1 979 ) .  E f fec t iven e ss  of  
contingent  and non cont in gent  e l e c t r i c  shock in reducing  
c i g a r e t t e  smoking. Psychological  Report .  34: 223-226.
Harper,  H.A. and Grodsky, G.M. ( 1 975 ) .  The Chemistry Funct ions  
of  the Hormones. In:  Review o f  Phys io logica l  Chemistry.
(15th E d i t i o n ) .  Harper,  H.A. (ed) pp 470-474.  Lange Medical  
P u b l ic a t io n s ,  C a l i f o r n i a .
H a r t l ,  D.E. (1 97 9 ) .  St ress Management and the  Nurses. Advanced 
Nurse Sciences.  1 ( 4 ) :  91 -100 .
H a r t l e y ,  L . H . ,  Mason, J .W . ,  Hogan, R .P . ,  Jones, L .G . ,
Kotchen, T . A . ,  and Mougey, E.H. ( 1 972 ) .  M u l t i p l e  hormonal 
responses to  graded ex erc is e  in  r e l a t i o n  to  physical  t r a i n i n g .
Journal o f  Appl ied Physiology.  3 3 ( 5 ) :  602-606 .
Hauser, H . ,  Schwartz,  B . , Roth* G. and B ick fo rd ,  R. (1 958 ) .
E.E.G.  changes r e l a t e d  to  smoking. Electroencephalography and 
C l i n i c a l  Neurophysiology.  10: 576-582.
Hawkins, L . H . ,  White,  M.G. and Lunn, C. (1 9 8 0 a ) .  S t ress ,  Smoking 
and Nursing.  Nursing Times. September: 1555.
Hawkins, L . H . ,  White,  M.G. and Lunn, C. ( 1 9 8 0 b ) . S t res s ,  Smoking 
and the Nursing Profession .  Health  V i s i t o r .  53: 401.
Hawkins, L . H . ,  White,  M.G. and M o r r is ,  L. ( 1982 ) .  Smoking,
Stress and Nurses. Nursing M i r r o r .  October: 18-22.
Hay, D.R. (1 980 ) .  The Smoking Habits o f  Nurses in New Zealand:  
Results from the 1976 populat ion census. New Zealand Medical  
Journal .  92: 391-393.
Hay, R. and Becket t ,  A.K. (1 978 ) .  Encyclopaedia o f  Garden 
Plants and Flowers.  Readers Digest  Associa t ion Ltd.  London.
Health Department o f  the United Kingdom. (1 97 6 ) .  Tar  and N ico t in e  
Yie lds o f  C i g a r e t t e s .  Department o f  Health and Social S e c u r i ty .  
London.
Health Educat ion Council ( 1 974 ) .  The Deadly Cloud. Bedford 
R. (ed)  Health Educat ion Counci l .  London.
Heilman, L . , Nakada, F . , C u r t i ,  J . ,  Weitzman, E .D . ,  Kream, J . ,  
Roffwarg,  H . , El lman,  S . ,  Fukushima, D.K. and G a l lag h er ,  T .F .  
(1 970 ) .  C o r t is o l  Secreted E p is o d ic a l l y  by Normal Man. Journal  
of  C l i n i c a l  Endocrinology and Metabolism. 30: 411-422 .
Herman, C.P. ( 1 974 ) .  External  and In t e rn a l  Cues as a Determinant  
of the Smoking Behaviour o f  L ight  and Heavy Smokers. Journal o f  
P e r s o n a l i ty  and Social Psychology. 30: 664-672 .
Herxheimer, A . ,  G r i f f i t h s , ,  R . L . ,  Hamil ton,  B. and Wakef ie ld ,
M. ( 19 67 ) .  C i r c u l a t o r y  e f f e c t s  o f  n ic o t in e  aerosol in h a la t i o n  
and c i g a r e t t e  smoking in  man. Lancet .  2: 754-757.
H i l l ,  G.B. (1967 ) .  The S t a t i s t i c a l  Analysis of  C l i n i c a l  T r i a l s .  
B r i t i s h  Journal o f  Anaesthesia.  39: 294-310.
H i l l ,  P. and Wynder, E .L .  (1974 ) .  Smoking and Cardiovascular  
Disease: E f f e c t  o f  n i c o t i n e  on the  serum epinephr ine and c o r t i -
coids.  American Heart  Journal 87: 491-496.
Hi 1 l i e r ,  S. (1 97 3 ) .  Nurses smoking h a b i ts .  Postgraduate Medical  
Journal .  49: 693-694 .
Hi 1 l i e r ,  S. (198 1 ) .  S t resses ,  s t r a in s  and smoking. Nursing 
M ir r o r .  February:  26-30 .
H i l l i e r ,  S . ,  Hazan, G. and J e f f e r y s ,  M. (1 9 7 6 ) .  A study o f  the  
r e l a t i o n s h i p  between s i t u a t i o n a l ' s t r e s s  and smoking hab its  of  
nurses in th re e  se le c te d  h o s p i t a l s .  Social  Science Research 
Counci l :  F in a l  Report .
Hingley ,  P . ,  Cooper, C.L.  and H a r r i s ,  P. (19 86 ) .  Stress  in  
Nurse Managers. P ro je c t  paper.  Number 60. Kings Fund Publ ishing  
O f f i c e .  London.
H in k le ,  L.E.  ( 1 973 ) .  The Concept o f  "Stress" in B io lo g ic a l  and 
Social  Sciences. Eth ics  o f  S c i e n t i f i c  Medicine.  1: 31-48 .
Hodek-Demarin, V. ( 19 81 ) .  Doppler V e lo c i t y  Measurements in  
d i f f e r e n t  Risk Factors in Prevent ion o f  St roke .  In :  Recent  
Advances in Ultrasound Diagnosis.  Excerpta Medica I n t e r n a t i o n a l  
Congress. Ser ies  553 pp 470-474.  Kurjak,  A. and K ra tochw il ,
A. (eds) .
Holmes, T.H.  and Rahe, R.H. (1 9 67 ) .  The Social  Readjustment  
Rating Sca le .  Journal o f  Psychosomatic Research. 11:
213-218.
Hopkins, J . M . ,  Tomlinson, V.S.  and Jenkins,  R.M. (1981 ) .
V a r ia t io n s  in  responses to  c y c l o t o x i c i t y  o f  c i g a r e t t e  smoke.
B r i t i s h  Medical Journ a l .  283 (6301) :  1209-1211.
Horn, D. (196 8 ) .  The Health Consequences o f  Smoking. In :  Smoking, 
Health and Behavior .  Bofgot ta ,  E .F .  and Evans, R. (eds)  A ld in e .  
Chicago.
Horn, D. ( 1 979 ) .  Psychological  Analysis o f  Establ ishment and 
Maintenance o f  the Smoking H ab i t .  In :  C ig a r e t t e  Smoking as a 
Dependence Process. Krasnegar, A.E.  (e d ) .  Department of  Hea lth .  
Education and W e lfare .  Research Monograph 23. Nat ional  
I n s t i t u t e  on Drug Abuse. Maryland.
Horvath,  T.B.  and Meares, R.A. ( 1 973 ) .  The re levance of  the  
neurophys io logica l  concepts o f  e x c i t a t i o n  and i n h i b i t i o n  to  
c l i n i c a l  p s y c h ia t r y .  New Zealand Journal o f  P sych ia t ry .
7: 114-120.
House, J .S .  ( 1 9 7 4 ) .  Occupat ional Stress and Coronary Heart  
Disease.  -  A review and t h e o r e t i c a l  i n t e g r a t i o n .  Journal of  
Health and Social  Behavior 15: 12-27.
Houston, B.K. ( 19 72 ) .  Control over  s t re ss ,  locus of  contro l  
and response to  s t re s s .  Journal o f  P e rs o n a l i ty  and Social  
Psychology. 2 1 ( 2 ) :  249-255.
Houston, J . C . ,  J o in e r ,  C .L .  and Trounce,  J .R.  ( 1 9 7 9 ) .  A
Short Textbook o f  Medicine (6 th  E d i t i o n ) .  Hodder and Stoughton.
London.
H u l l ,  C.L.  (1 92 4 ) .  The e f f e c t s  o f  tobacco smoking on mental and 
motor e f f i c i e n c y .  Psychological  Monogram. 3 3 ( 3 ) :  whole of  
Number 150) .
Husain, M .K . ,  F r a n tz ,  A .G . ,  C ia r o c h i ,  F . , and Robinson, A.G. 
(1975 ) .  N ic o t in e  -  s t im u la ted  release o f  neurophysiological  
vasopressin in  humans. Journal  C l i n i c a l  Endocrine Metabolism.
4: 1113-1117.
Hutchinson, R.R. and Emley, G.B. (197 3 ) .  E f f e c t s  of  n ic o t in e  
on avoidance,  condit ioned suppression and aggression response 
measures in  animals and man. In :  Smoking Behaviour:  Motives
and In c e n t iv e s .  Dunn, W.L. (ed)  Winston, V.H. Washington.
I ka rd ,  F .F .  and Tomklins, S. ( 1 9 7 3 ) .  The experiences o f  a f f e c t  
as a determinant  o f  smoking behaviour: A s e r ie s  o f  v a l i d i t y
s tu d ie s .  Journal o f  Abnormal Psychology. 8 1 ( 2 ) :  172-181.
Inbar ,  A.F.  and Eden, G. (1 976 ) .  Psychological  Stress  Evaluators  
and Electromyography c o r r e l a t i o n  w it h  Voice Tremour. B io lo g ica l  
C ybernet ics .  24: 165-167.
I . P . A . T .  (1 9 72 ) .  Tabular  Supplement No.2. to  the  16 PF Handbook. 
The I n s t i t u t e  f o r  P e r s o n a l i t y  and A b i l i t y  Tes t in g .  Champaign. 
I l l i n o i s .
I r v i n e ,  W.J. ( 1 976 ) .  Immunological mechanisms in  the product ion  
o f  d isease .  In :  A Companion to  Medical S tudies ,  pp 31.1 -  31 .19 .  
Volume 2. Passmore, R. and Robson, J .S .  ( ed s ) .  Blackwell  
S c i e n t i f i c  P u b l ic a t io n s .  Oxford.
I r v i n e ,  W .J . ,  T o f t ,  A .D . ,  Ewart,  R.B. and B a i rd ,  J .D .  (1976 ) .  
Endocrine System. In :  A Companion to  Medical S tudies .  (Vol 1) 
pp 27 .29 -  2 7 .3 2 .  Passmore, R. and Robson, J .S .  (e d s ) .  Blackwel l  
S c i e n t i f i c  P u b l ic a t io n s .  Oxford.
Isaac,  P.F .  and Rand, M.J.  (1 9 69 ) .  Blood Levels o f  N ico t in e
and Phys io lo g ica l  E f f e c t s  A f t e r  In h a la t io n  o f  Tobacco Smoke. 
European Journal o f  Pharmacology. 8: 269-283.
Isaac ,  P.F .  and Rand, M.J.  (1 9 7 2 ) .  C ig a re t t e  Smoking and Plasma
Levels o f  N ic o t in e .  Nature.  236: 308-310.
Isaacson,  R.L.  and Pribram, K.H. ( 1 975 ) .  The Hippocampus.
(Vols 1 and 2 ) .  Plenum Press,  New York.
I t i l ,  T . ,  U l e t t ,  G . , Hsu, W., Kl ingenberg,  H. and U l e t t ,  J. (1971)  
The e f f e c t s  o f  smoking withdraw! on q u a n t i t a t i v e l y  analysed EEG. 
C l i n i c a l  Electroencephalography.  2: 44-51 .
Jacobson, B. (1 981 ) .  The L a d y k i l l e r s :  Why Smoking is  a
Feminist  Issue.  Pluto Press.  London.
James, I .  ( 1 6 0 4 ) .  A Counterb laste  to  Tobacco. London.
James, W.H. (1 9 6 5 ) .  I n t e r n a l  versus ex te rna l  co ntro l  of  
re in forcement .  Doctoral  d i s s e r t a t i o n .  Ohio S ta te  U n i v e r s i t y .
James, W.H.,  Woodruff,  A.B.  and Werner, W. (1 965 ) .  E f f e c t  
o f  In terna l  and External  Control  Upon Changes in Smoking 
Behaviour. Journal o f  Consult ing Psychology. 2 9 (2 ) :  184-186.
Jan is ,  J .L .  (1 958 ) .  Psychological  S tress.  J. Wi ley and Sons 
L t d . , New York.
Janus, J. and Kaminska-Kosmider (1 9 81 ) .  Vasopressin content  
in hypothalamus and neurohypophysis o f  guinea p igs ,  a f t e r  
long term exposure to  tobacco smoke. Endokrynologia  
Polska. 3 2 ( 1 ) :  53-57 .
J a r v i k ,  M .E . ,  G l i c k ,  S.D. and Nakamura, R.K. (1970 ) .
I n h i b i t i o n  o f  C ig a r e t t e  Smoking by O r a l l y  Administered  
N ico t in e .  C l i n i c a l  Pharmacology and Therapeutics.  11:
574-576.
J e f f e r y s ,  M. (1 9 74 ) .  A Study o f  the R e la t io nsh ip  Between 
S i t u a t i o n a l  Stress and the Smoking Habits o f  Nurses in  Three 
Selected H o s p i ta ls .  (Report  number HR 2091) Bedford Col lege .
London U n iv e r s i t y .
Jenkins, C.D. (1 9 79 ) .  Psychosocial m odi f ie rs  o f  response to  
s t ress .  Journal o f  Human Stress .  5 ( 4 ) :  3 -15 .
Joe, V.C. (1971 ) .  Review o f  the i n t e r n a l  and ex te rna l  cont rol  
const ruct  as a p e r s o n a l i t y  v a r i a b l e .  28: 619-640.
Johnson, D.T.  ( 1 9 68 ) .  E f f e c t s  o f  in t e r v ie w  s t ress on measures 
of s t a t e  and t r a i t  a n x ie t y .  Journal o f  Abnormal Psychology.
73: 245-251.
Johnson, D.T. and S p ie lb e rg e r ,  C.D. (1968 ) .  The e f f e c t s  of  
r e l a x a t i o n ,  t r a i n i n g  and passage o f  t ime on measures o f  s t a t e -  
t r a i t  a n x ie ty .  Journal o f  C l i n i c a l  Psychology. 24: 20 -23 .
Johnston, R.J .  and Peters,  A. ( 197 4 ) .  Conducting t is s u e s .
In:  Companion to  Medical S tudies.  Passmore, R. and Robson,
J.S .  (ed s ) .  Blackwel l  S c i e n t i f i c  P u b l ic a t io n s .
J u se l iu s ,  R.E. and Barnhar t ,  F. ( 1 97 4 ) .  Detec t ion o f  b a r b i t u r a t e s ,  
n a r c o t ic s ,  c o r t i s o l  and amphetamines in u r in e .  C l i n i c a l  Toxicology,  
6: 53 -57 .
Kahn, A.M. (1 980 ) .  M o d i f ic a t io n s  in  Nursing Students A t t i tu d e s  
as Measured by the E .P .P .S :  A S i g n i f i c a n t  Reversal From the Past .
Nursing Research. 2 9 ( 1 ) :  61 -63 .
Kahn, R.L. and Quinn, R.P. (197 0 ) .  Role Stress:  a framework f o r
a n a ly s is .  In :  Occupat ional and Mental Hea lth .  McLean, A. (ed)  
McNal ly,  New York.
Kahneman, D . , Tursky,  B . , Shapiro,  D. and C r id e r ,  N . - ( 1 9 7 8 ) .  
P u p i l l a r y ,  HR and skin Resistance Changes During Mental Task.
Journal o f  Experimental Psychology. 7 9 ( 1 ) :  164-167.
Kanekar, S. and Dolke,  A.M. (1 970 ) .  Smoking and e x t r a -  
version .  Psychological  Reports.  26: 384-387.
Kanekar, S. and Dolke, A.M. (1975 ) .  Smoking, ex t ra ve rs io n  and 
neurot ic ism. B r i t i s h  Journal o f  Social  and C l i n i c a l  Psychology.
14: 429-430.
Kannas, L. (1985 ) .  The image o f  the smoking and non-smoking 
young person. Health  Educat ion Journal .  4 4 ( 1 ) :  26-30 .
Kanner, A .D . ,  Coyne, J . C . ,  Schaefer ,  C. and Lazarus,  R.S.
(1981 ) .  Comparison o f  Two Modes o f  Stress Measurement:
D a i ly  Hassles and U p l i f t s  versus Major L i f e  Events.  Journal  
o f  Behavioral  Medicine.  4 ( 1 ) :  1-39 .
Kaplan, H.D. ( 1 979 ) .  Social  Psychology o f  Disease.  In:
Handbook o f  Medical Sociology.  (3rd E d i t i o n ) .  Freeman,
H.G. ,  Lev ine ,  S. and Reeder,  L .F .  (eds) P r e n t i c e - H a l 1.
Englewood C l i f f s ,  New Jersey .
Kasl,  S.V.  ( 198 3 ) .  Pursuing the  l i n k  between s t re s s f u l  l i f e  
experiences and disease .  A Time f o r  Reappra isa l .  In :  Stress  
Research: Issues f o r  the E ig h t i e s .  Cooper, C.L.  ( ed ) .  J .W i ley
and Sons Ltd.  Ch ichester ,
K eb le -M ar t in ,  W. (1972 ) .  The Concise B r i t i s h  F lo ra  in Colour.  
Sphere Books Ltd.  London.
Keele, C.A. and N e i l ,  E. ( 19 75 ) .  Samson W r ig h t 's  Appl ied  
Physiology.  Oxford U n i v e r s i t y  Press.
Keh le t ,  H. and Binder,  C. ( 1 973 ) .  A l t e r a t i o n s  in  D i s t r i b u t i o n  
Volume and B io lo g ic a l  H a l f - L i f e  o f  C or t iso l  During Major  
Surgery.  Journal o f  C l i n i c a l  Endocrinology and Metabolism.
3 6 ( 2 ) :  330-333.
K e l l y ,  G.A. (1 9 5 5 ) .  The Psychology of  Personal Constructs.
Norton P u b l ic a t io n s .  New York.
Kerr igan ,  R . , J a in ,  A.C. and Doyle,  J .T .  (1 9 6 8 ) .  The c i r c u l a t o r y  
response to  c i g a r e t t e  smoking at  r e s t  and a f t e r  e x e rc is e .  American 
Journal o f  Medical Sciences. 255: 113-116.
K irby ,  R . J . ,  Bashkawi, E . B . ,  Drew, C.A. and Foenander, G.P. (197 6 ) .  
Smoking in Nurses. Medical Journal o f  A u s t r a l i a .  2: 864-865.
Knapp, P .H . ,  B l i s s ,  C.M. and W el ls ,  H. (1963 ) .  A d d ic t ive  aspects  
of  heavy c i g a r e t t e  smoking. American Journal o f  Psychia t ry .
119: 966.
Knot t ,  V .J .  ( 19 80 ) .  R e la x a t io n ,  Stress and Palmer Skin P o ten t ia l  
Level in Smokers and Non-Smokers. Psychological  Reports.  46: 
1187-1193.
Knott ,  V .J .  and Venables,  P.H. ( 197 7 ) .  EEG Alpha C o r re la tes  of  
Non-Smokers, Smokers and Smoking D e p r iv a t io n .  Psychophysiology.  
14: 150-156.
Kobasa, S . C . ,  H i l k e r ,  R .J .  and Maddi , S.R. (1979 ) .  Who stays 
hea lthy under stress? Journal of  Occupational Medicine.  2 1 (9 ) :  
595-598.
Kobasa, S.C.  and Maddi, S.R.  ( 19 76 ) .  E x i s t e n t i a l  P e rs o n a l i ty
Theory. In:  Current  P e r s o n a l i ty  Theory.  C o r s in i ,  R. (ed)
I t a s c a .  I l l i n o i s .
Koenig, C. and Classen,  H.G. (198 1 ) .  E f f e c t s  o f  C i g a r e t t e
Smoking and Low Temperature S t im u la t io n  on Skin Temperature  
of  Smokers and Nonsmokers. Die Medizinische Wel t .  3 2 (3 4 ) :
42-44 .
Korchin, S .J .  and R u f f ,  G.E. ( 1 964 ) .  P e rs o n a l i ty  C h a r a c t e r i s t i c s
o f  the Mercury Astronauts.  In :  The Threat  o f  Impending D is a s t e r .  
Grosser,  G .H . ,  Wechsler,  H.O. and G re e n b la t t ,  M. (eds)
M . I . T .  Press, Cambridge, Massachusetts.
Koshi , G . , C u l l i n g f o r d ,  G. and Armstrong, B. (1978 ) .
The Smoking Habits and A t t i t u d e s  o f  Nurses. Community 
Health Studies .  2: 27 -31.
K ra i ,  V.A. (1 97 3 ) .  Stress and S e n i le  Psychosis.
Proceedings of  th e  5th World Conference o f  Psych ia t ry .
Mexico . Ser ies  No: 274. pp 331-337.
Krause, M.S. (1 961 ) .  The Measurement of  T r a n s i t o ry  Anxie ty .
Psychological  Review 68: 178-189.
Krupp, M.A. T ie rn e y ,  L .M . ,  Jawetz,  E . , Roe, R.L.  and Camergo,
C.A. (1982 ) .  Phys ic ian 's  Handbook. (20th E d i t io n )  Lange 
Medical P u b l ic a t io n s .  Los A l to s .  C a l i f o r n i a .
Kuhn, H. (196 5 ) .  Tobacco A lka lo id s  and t h e i r  Pyro ly s is  Products 
in  the Smoke. In :  Tobacco A lk a lo id s  and Related Compounds, 
pp. 37 -49.  Von E u le r ,  U.S. ( e d ) .  Symposium P u b l ic a t io n  D iv i s io n .  
Pergamon Press. Oxford.
Kumar, R . , Cooke , E . C . ,  Lader,  M.H. and R u sse l l ,  M.A.H. (1977 ) .  
Is n ic o t in e  important  in tobacco smoking? C l i n i c a l  Pharmacology 
and Therapeutics .  21: 520-529 .
Lampman, J .H.  ( 197 8 ) .  Women Hospi ta l  Workers Smoke. The New 
England Journal o f  Medicine.  299: 836-837.
Larson, P .S . ,  Haag, H .B . ,  and S i l v e t t e ,  H. (196 1 ) .  Tobacco: 
Experimental and C l i n i c a l  S tudies .  W i l l ia m  and W i lk in s .  
Balt imore.
Larson, P.S. and S i l v e t t e ,  H. (1 96 5 ) .  Medical Uses o f  Tobacco 
(Past and P re sen t ) .  In :  Tobacco A lk a lo id s  and Related Compounds, 
pp 3 -13 .  Von E u le r ,  U.S. ( e d ) .  Symposium P u b l ica t io n  D iv i s io n ,  
Pergamon Press. Oxford.
Larson, P.S. and S i l v e t t e ,  H. (1975 ) .  Tobacco: Experimental  
and C l i n i c a l  S tudies .  Supplement I I I .  Wi l l iams and W i lk in s .  
Balt imore .
Laycock, T. (18 46 ) .  On the  diseases r e s u l t i n g  from the  immoderate 
use o f  tobacco.  London Medicine.  38: 590-593.
Lazarus, R.S. ( 19 66 ) .  Psychological  Stress and the Coping 
Process. McGraw-Hi l l .  New York.
Lazarus, R.S.  and Launier,  R. ( 197 8 ) .  Stress r e l a t e d  t ran sa c t ion s  
between person and environment.  In :  In t e r n a l  and External  
Determinants o f  Behavior .  Perv in ,  L.A. and Lewis, M. (eds)
Plenum. New York.
Leathar,  D.S. and Davies,  d.K. (19 79 ) .  Smoking Among Student  
Nurses. World Smoking and Hea lth .  4 ( 3 ) :  22-24 .
L e a t t ,  P. and Schneck, R. (198 0 ) .  D i f fe ren c es  in  Stress Perceived  
by Head Nurses Across Nursing S p e c i a l i t i e s  in  H o s p i ta ls .  Journal  
of  Advanced Nursing. 5: 31 -46 .
Lee, P.N. ( 1 976 ) .  S t a t i s t i c s  o f  Smoking in th e  United Kingdom 
Tobacco Research Counci l .  Paper 1 (7 th  E d i t i o n ) .
L e fc o ur t ,  H.M. (196 6 ) .  In t e r n a l  versus External  Control  of  
Reinforcement.  Psychological B u l l e t i n .  6 5 ( 4 ) :  206-220.
L e fc o ur t ,  H.M. ( 1 974 ) .  Locus o f  Control  and the  Acceptance 
o f  One's Reinforcement Experience.  Co l loquia :  207.
L e fc o ur t ,  H.M. and Ladwig, G.W. (19 65 ) .  The American Negro:
A Problem o f  expectancies.  P e r s o n a l i ty  and Social  Psychology.
1: 377-380.
Lehninger,  A.L.  (1 975 ) .  Biochemistry ,  pp 822 -823 .  Worth 
Publ ishers Inc:  New York.
Levin,  J.  ( 1983 ) .  Elementary S t a t i s t i c s  and Social  Research.  
Harper and Row Publ ishers .  New York.
Levine,  D.G. and Coover, G. ( 197 6 ) .  Environmental control  
of  suppression o f  the p i t u i t a r y - a d r e n a l  system. Physiology  
and Behaviour. 17: 35-37 .
Levine,  S. (197 5 ) .  Psychosocial  f a c t o r s  in  growth and development,  
In:  S o c ie ty ,  Stress and Disease.  (Volume 2 ) .  L ev i ,  L. (e d ) .  Oxford 
U n iv e rs i ty  Press.
Levine,  S. and S c o t t ,  N.A. (1 970 ) .  Social  S t ress .  A ld ine  
P u b l ica t io n  Company. I l l i n o i s .
Lev ine ,  S . , Weinberg,  J.  and B r e t t ,  L .P .  ( 1 9 7 9 ) .
I n h i b i t i o n  o f  p i t u i t a r y - a d r e n a l  a c t i v i t y  as a consequence 
o f  consummatory behav io ur.  Psychoneuroendocrinology.  13:
26 -34 .
L e v i t t ,  E.E.  (1 9 6 7 ) .  The Psychology o f  A n x ie ty .  Bob bs-Merr i1 I s ,  
I n d ia n a p o l i s .
L e v i t t ,  E . E . ,  Zûb ia ,  B.N. and Zuckerman, D. ( 1 9 6 2 ) .
Student nurse th e  c o l le g e  woman and the  graduate nurse:
A comparat ive study.  Nursing Research.  11: 8 0 -8 2 .
Lewis, B.R. ( 1 9 7 6 ) .  P e r s o n a l i t y  measurement among nurses:
A rev iew.  I n t e r n a t i o n a l  Journal  o f  Nursing S tu d ies .  13:
209-229 .
Lewis, B.R.  ( 1 9 8 0 ) .  P e r s o n a l i t y  p r o f i l e  f o r  q u a l i f i e d  nurses:  
p oss ib le  i m p l i c a t i o n s  f o r  r e c r u i t m e n t  and s e le c t io n  o f  t r a i n e e  
nurses.  I n t e r n a t i o n a l  Journal  o f  Nursing S tu d ies .  17: 221-234 .
Lieberman, P. (1 9 6 2 ) .  Some aspects o f  fundamental f requency  
and envelope ampl i tude  as r e l a t e d  to  emotional  content  o f  
speech. .  Journal  o f  Acoust ic a l  So c ie ty  o f  America.  34: 922 -927 .
Lindsey,  A. ( 1 9 5 9 ) .  The composit ion o f  c i g a r e t t e  smoke. B r i t i s h  
Journal  o f  Cancer.  13: 195-198 .
Lippmann, M. and Cohen, B. ( 1 9 8 1 ) .  C h a r a c t e r i s t i c s  o f  
c i g a r e t t e  smoke and i t s  d e p o s i t io n  p a t t e r n  w i t h i n  the lungs.
In :  Proceedings o f  the  Tobacco Smoke I n h a l a t i o n  Workshop 
on Bioassay Models and I n h a l a t i o n  Tox ico logy .  U.S.  Nat .
I n s t i t u t e  o f  H e a l t h ,  pp. 297 -314 .
L ip p o ld ,  O .C .J .  (1 9 7 9 ) .  The e f f e c t  o f  smoking upon f i n g e r  t remor.  
B r i t i s h  Journal o f  C l i n i c a l  Pharmacology. 6 ( 5 ) :  457P-458P.
L ip p o ld ,  O .C .J .  and W ilson ,  C.G. (1 9 7 8 ) .  The e f f e c t  o f  
c i g a r e t t e  smoking on f i n g e r  t remor.  Proceedings o f  th e  B r i t i s h  
Dru gs  S o c ie ty .  457P -  458P.
L i t t ,  I . F .  ( 1 9 8 1 ) .  Substance abuse among adolescent  females .  
Journal o fA d d ic t io n  and H e a l t h .  2 ( 2 ) :  61 -67 .
L i v e r a n t ,  S. and Scodel ,  A. (1 9 6 0 ) .  I n t e r n a l  and e x te r n a l  
contro l  as determinants  o f  dec is io n  making under co n d i t io n s  
o f  r i s k .  Psycholog ica l  Reports .  7: 59 -67 .
Loo, R. (1 9 7 9 ) .  The S t a t e - T r a i t  A n x ie t y - I n v e n t o r y :  A - T r a i t
scale dimensions and t h e i r  g e n e r a l i s a t i o n s .  Journal o f  P e r s o n a l i t y  
Assessment. 4 3 ( 1 ) :  5 0 - 5 3 .
L o r r ,  M . , K l e t t ,  C . J . ,  McNair ,  D.M. and Lasky, J . J .  C1963).  
I n p a t i e n t  M u l t id im ens iona l  Scale Manual.  Consult ing  
Psychologis t  Press.  Palo A l t o .
Low, J.A .  (1 981 ) .  Maternal  Smoking in  Human Reproduct ion.
Canadian Journal o f  Publ ic  Hea lth .  7 2 ( 6 ) :  390-393.
Lowel l -Wine,  R. (1 9 78 ) .  Beginning S t a t i s t i c s .  Winthrop Publ ishers  
Inc:  Massachusettes.
McClel land,  D. and Atk inson,  J.W. (1953 ) .  The Achievement Motive.  
A p p le to n -C e n tu ry -C ro f ts . New,York .
McCrae, R .R . ,  Costa, P.T .  and Bosse, R. ( 1 978 ) .  Anx ie ty ,  
Ext raversion  and Smoking. B r i t i s h  Journal f o r  Sôcial  and 
C l i n i c a l  Psychology. 17: 269-273.
McGrath, J .E .  (197 0 ) .  A conceptual fo rm u la t io n  o f  research  
on s t r e s s .  In: Social  and Psychological  Factors in  S tress ,  
pp 10-21.  McGrath, J .E .  ( e d ) .  H o l t ,  R inehar t  and Winston.
New York.
McKay, S.R.  (19 78 ) .  A rev iew o f  student  s t ress  in  nursing  
educat ion programme. Nursing Forum. 1 7 ( 4 ) :  376-393.
McKennell ,  A.C. and Thomas, R.K. (1 9 67 ) .  Adults and Adolescents  
Smoking Habits and A t t i t u d e s .  M i n i s t r y  o f  Health  Report 55353/B.  
H.M.S.O. London.
McKennis, H. (1 9 65 ) .  D isp o s i t io n  and f a t e  o f  n ic o t in e  in
animals. In:  Tobacco A lk a lo id s  and Related Compounds, pp 53-74 .
Pergaman Press. Oxford.
MacFarlnne-Smith, J. ( 1 9 7 2 ) .  In terv ie w in g  in Market and Social  
Research. Routledge and Kegan Paul .  London.
Magoun, H.W. (1 9 58 ) .  The Waking Bra in .  Thomas Publ ishers
S p r i n g f i e l d .
Mangan, G.L.  and Golding,  J.  (1978 ) .  An ‘ Enhancement' Model of  
Smoking Maintenance. In :  Smoking Behaviour: Phys io logical
and Psychological  In f lu e n c e s .  Thornton, R.E. (ed ) .
M argo l is ,  B . L . ,  Kroes, W.H. and Quinn, R.P. (1974 ) .  Job Stress:  
and u n l is t e d  occupat ional  hazard. Journal o f  Occupational Medicine,  
16: 659-661.
Margule, D . L . ,  Moisset ,  B . , Lewis, M .J . ,  Shibuya, H. and P er t ,  C. 
(1978) .  Endorphin i s  associated  w ith  overeat ing  in g e n e t i c a l l y  
obese mice and r a t s .  Science 202: 988-991.
M arsh a l l ,  J.  (198 0 ) .  Stress  among nurses. In :  White c o l l a r
and pro fess iona l  s t res s .  Cooper, C.L.  and M arsh a l l ,  J. (eds) .
J. Wi ley and Sons L t d . ,  C h ichester .
Mason, J.W. (196 8 ) .  A Review o f  Psychoendocrine Research on the  
Sympathet ic -A drenal -Medul la ry  System. Psychosomatic-Medicine.
30(5)  ( p a r t  I I ) :  631-653 .
Mason, J .W.,  Sachar, E . J . ,  Fishman, O .R . ,  Hamburg, D.A. and 
Handlon, J .H.  (19 65 ) .  C o r t i c o s t e r o i d  responses to  hosp i ta l  
admission. Archive o f  General Psych ia t ry .  13P: 1 -8 .
Mathew, R.J .  Ho, B . T . ,  K r a l i k ,  P. and Claghorn,  J .L ,  ( 1979 ) .  
Anxiety and Serum P r o l a c t i n .  American Journal o f  Psych ia t ry .  
136(5 ):  716-717.
Mausner, J .S .  (1966 ) .  Smoking and Medical Students. Archive  
of  Environmental H ea lth .  13: 51 -60 .
Maziere ,  M . , Comar, D . , Marazono, C. and Berger,  G. (1976 ) .  
N icot in e  -C" : Synthesis and D i s t r i b u t i o n  K in e t ic s  in  Animals.  
European Journal o f  Nuclear Medicine.  1: 255-258.
M ic h a e l is ,  W. and Eysenck, H.J.  (1 971 ) .  The Determinat ion  
of P e rs o n a l i ty  Inventory  Fac tor  Pat terns And I n t e r c o r r e l a t i o n s  
By Changes in Real L i f e  M o t iv a t io n .  Journal o f  Genet ic  
Psychology. 118: 223-234 .
M i l l s ,  J .N .  ( 1 976 ) .  Ci rcad ian  Rhythms. In :  A Companion 
to  Medical S tu dies .  (Volume 1 ) .  pp47.6 -  4 7 . 7 .  Passmore,
R. and Robson, J .S .  (ed s ) .  Blackwell  S c i e n t i f i c  P u b l ic a t io n s .  
Oxford.
Minors, D.S.  and Waterhouse, J.M. (1981 ) .  Ci rcad ian  Rhythms
in the Human. W right ,  P.S.G.  London.
M i t c h e l l ,  J .A.  (1 980 ) .  N ico t in e- In duced  A l t e r a t i o n s  in  
Blastocyst  Development and u t e r in e  Funct ion in the Rat .
Report 1: Wayne S ta te  U n i v e r s i t y  D e t r o i t .
M i t c h e l l ,  K .R . ,  K irby ,  R .J .  and M i t c h e l l ,  D.M. ( 197 0 ) .  Notes 
on sex d i f f e r e n c e s  in student  drug usage. Psychological  Report .
27: 116.
M o rr is ,  D. (19 77 ) .  Manwatching. Jonathan Cape. London.
Morr ison,  C.F.  and Armitage,  A.K. (1 967 ) .  E f f e c t s  o f  N ic o t in e
upon the  Free Operant Behaviour o f  Rats and Spontaneous Motor 
A c t i v i t y  o f  Mice.  Annals o f  the New York Academy o f  Science.
142: 268-276.
Morr ison,  C.F.  and Lee, P.N. (1 9 67 ) .  E f fe c ts  of  n i c o t i n e  on 
operant  behaviour of  r a t s .  In t e r n a t i o n a l  Journal o f  Neuro­
physiology.  6: 229-240.
Munoz, P . E . ,  Vazquez, J . L . ,  Pastrana,  E . , Rodriguez,  F. and 
Oneca, C. (1978 ) .  Study o f  the V a l i d i t y  o f  Goldberg's 60 - i tem  
GHQ in i t s '  Spanish Vers ion.  Social  Psych ia t ry .  13: 99-104.
Muranka, H. and Tamada, T. (1980 ) .  Microdeterminat ion o f  n i c o t in e  
and i t s  m etab o l i tes  in b io l o g ic a l  f l u i d .  Rinsko Kagaku. 9 ( 3 ) :  
290-299.  Engl ish A b s t rac t .
Murphree, N .B . ,  P f e i f f e r ,  S. and P r ic e ,  L.M. (1967 ) .  
Electroencephalographic changes in  man fo l lo w in g  smoking.
Annals o f  the New York Academy o f  Science.  142: 245-260.
Murphree, H.B. and Sch u l tz ,  R. ( 1 968 ) .  Abst inence e f f e c t s  in  
smokers. Federat ion Proceedings. 27: 220.
Murray, M . , Swan, A.V.  and M a t ta r ,  N. (1981) .  Smoking among 
new student  nurses.  Journal o f  Advanced Nursing.  6: 255-260.
Naeye,R. (1 98 0 ) .  E f f e c t s  o f  maternal  c i g a r e t t e  smoking on 
the human embryo and f e t u s .  In:  D i re c t o r y  o f  On-Going Research 
in  Smoking and H ea l th .  U.S.  Department o f  Health and Human 
Serv ices.  R o c k v i l l e .
Nat ional  Clearinghouse f o r  Smoking and H ea lth .  (197 5 ) .  Smoking 
Habits and A t t i t u d e s  o f  Physic ians,  D e n t is ts ,  Nurses and Pharmacists  
2 6 (2 3 ) :  185-191.
Nauta, W.J.H.  (1963) .  Cent ra l  Nervous organ is a t io n  and endocrine  
motor systems. In:  Advances in Neuroendocrinology. Nalbandov,
A.V. (ed) U n iv e r s i t y  o f  I l l i n o i s  Press. Urbana.
Navran, L. and S ta u f fa c h e r ,  J .C.  (1 957 ) .  The p e r s o n a l i t y  
s t r u c tu r e  o f  p s y c h ia t r ic  nurses. Nursing Research. 5:
109-114.
Navran, L. and S ta u f fa c h e r ,  J .C.  ( 1 958 ) .  Comparative ana lys is  
of  the p e r s o n a l i t y  s t r u c t u r e  o f  p s y c h ia t r ic  and n o n -p syc h ia t r ic  
nurses. Nursing Research. 7: 64 -67 .
Nelkon, M. and Parker ,  P. (1970 ) .  Advanced Level Physics.
Heinemann Educat ional  Books Ltd. London.
N e s b i t t ,  P.O. (1 973 ) .  Smoking; Phys io log ica l  arousal and 
emotional responses.  Journal  o f  P e rs o n a l i ty  and Social  Psychology.  
25: 137-145.
Nie,  N .H . ,  H u l l ,  C .H . ,  Jenkins,  J . G . ,  S teinbrenner,  K. and 
Bent, D.H. ( 198 1 ) .  S t a t i s t i c a l  Package f o r  Social  Sciences.  
McGraw-Hi l l .  New York.
N o l l ,  C.E. (1969a ) .  Nurses behav ior ,  b e l i e f s  and a t t i t u d e s
towards smoking and h e a l t h .  Report 5. Survey 4001. National
Clear inghouse on Smoking and H ea lt h .  Department of  H ea l th ,
Education and W e l fa re .  R o c k v i l l e .
N o l l ,  C.E. (1969b) .  Health Profess io na ls  and the Problems o f
Smoking and H ea l th .  Report No.2. Survey 4001. U n iv e r s i t y  of
Chicago.
Numerof, R.E. and Abrams, M.N. (198 4 ) .  Sources o f  s tress  
among nurses: an em pir ic a l  i n v e s t i g a t i o n .  Journal of  Human 
Stress .  10: 88 -100 .
O f f i c e  o f  Populat ion Censuses and Surveys. (1974 ) .  General  
Household Survey. GHS 7 4 /2 .  H.M.S.O. London
O f f ic e  o f  Populat ion Censuses and Surveys (197 5 ) .  General 
Household Surveys. GHS 7 5 /1 .  H.M.S.O.  London
O.P.C.S.  (1 977 ) .  Smoking and pro fess iona l  people.  O f f i c e  
of  Populat ion Censuses and Surveys. London.
O f f ic e  o f  Populat ion Censuses and Surveys. (1 9 79 ) .  General
Household Survey. GHS 79/1 and GHS 7 9 /2 .  H.M.S.O.  London.
O f f ic e  o f  Populat ion Censuses and Surveys. (1 9 80 ) .  General  
Household Survey. GHS 8 0 /1 .  H.M.S.O. London.
O f f ic e  o f  Populat ion Censuses and Surveys. (1 9 81 ) .  General
Household Survey. GHS 8 1 / 1 .  H.M.S.O. London.
O f f i c e  o f  Populat ion Censuses and Surveys. ( 19 84 ) .  General  
Household Survey. GHS 8 4 / 1 .  H.M.S.O.  London.
O.PC.S. (1985 ) .  C i g a r e t t e  Smoking 1972 to  1984. GHS 8 5 /2 .
O f f i c e  o f  Populat ion Censuses and Surveys. London.
O'Flynn 5 D. and Comisky, A. ( 1 979 ) .  St ress:  Type A I n d i v i d u a l .
American Journal o f  Nursing.  11: 1956-1958.
O 'N e i l ,  H . F . ,  S p ie lb e r g e r ,  C.D. and Hansen, D.N. (19 69 ) .
The e f f e c t s  o f  S ta te  Anx ie ty  and task  d i f f i c u l t y  on computer 
assisted  le a r n in g .  Journal  o f  Educat ional  Psychology.
6 0 ( 5 ) :  343-350.
Oskins, S.L .  ( 197 9 ) .  I d e n t i f i c a t i o n  of  s i t u a t i o n a l  stressors  
and coping method of  ICU nurses.  Heart  and Lung. 8 ( 5 ) :
953-960.
Otway, H.J.  and Misenta ,  R. ( 1 9 8 0 ) .  The determinants of  op erator  
preparedness f o r  emergency s i t u a t i o n s  in nuclear power p la n ts .  
Workshop on procedural  and O rgan iz a t io na l  Measures f o r  Accident  
Management. Nuclear Reactors I n t e r n a t io n a l  I n s t i t u t e  f o r  
Appl ied Systems A n a lys is .  Luxemburg, A u s t r ia .
Ousted, M. ( 19 80 ) .  E f f e c t s  o f  Maternal Smoking on Fetal  Growth 
and Chi ld  Development. In :  D i r e c t o r y  of  On-Going Research on 
Smoking and H ea lt h .  U.S. Department o f  Health and Human Services  
R o c k v i l l e .
Owen, T.B.  ( 19 76 ) .  Tar and n i c o t i n e  from U.S. c i g a r e t t e s :  
t rends over the past twenty ye ars .  In:  Proceedings o f  the  
Third World Conference on Smoking and Hea lth .  Wynder, E.L.  
and G o r i , G.B. (e d s ) .  U.S. Department of  Health  Education and 
W e l fare .  P u b l ic a t io n  No: (N IH ) .  76-1221.
Oxford D ic t io n a r y  ( I l l u s t r a t e d )  (1974 ) .  Coulson, J . ,  Carr ,
C .T . ,  Hutchinson, L . , and Eagle,  D. (eds) .  Oxford U n i v e r s i t y  
Press,  Oxford.
P a l i e r ,  M. (196 4 ) .  Chemistry of  N ic o t in e  and Related A lk a lo id s .  
In:  Tobacco A lka lo id s  and Related Compounds, pp 15-36 .
Von E u ler ,  U.S. ( e d ) .  Symposium P u b l ica t io n  D i v i s i o n ,  Pergamon 
Press, Oxford.
Papadopoulos, N.M. (196 4 ) .  Metabol ism o f  N ico t in e  inAnimal  
Tissues In V i t r o  and In Vivo.  In :  Tobacco A lka lo id s  and 
Related Compounds, pp 101-104.  Von Euler ,  U.S. (ed) Symposium 
Pu b l ica t io n  D i v i s i o n .  Pergamon Press. Oxford.
Papadopoulos, N.M. and K i n t z i o s ,  J .A .  (1963 ) .  Formation of  
m etab o l i tes  from n i c o t i n e  by r a b b i t  l i v e r  p re p ara t io n .J o u rn a l  
of  Pharmacology and Experimental Therapeu tics .  140; 269-277.
Parkes,  K. (1 98 2 ) .  Occupat ional  St ress Among Student  Nurses:
A Natural  Experiment.  Journal o f  Appl ied Psychology. 6 7 ( 6 ) :  
784-796.
Parkes,  K. (1 9 8 4 ) .  Smoking and the  Eysenck p e r s o n a l i t y  
dimensions: an i n t e r a c t i v e  model. Psychological  Medicine.
14: 825-834 .
Passmore, R. and Robson, J .S .  ( 1 976 ) .  A Companion to  Medical  
Studies .  Volume 1. Blackwel l  S c i e n t i f i c  P u b l ic a t io n s .  Oxford.
Payne, R.L.  ( 1 98 0 ) .  O rgan iz a t io na l  s t re s s  and social  support .  
In:  Current  Concerns in Occupational  St ress ,  pp 269-298 .
Cooper, C.L.  and Payne, R.L.  (e d s ) .  J. Wiley and Sons Ltd.  
Chichester .
Pearl i n ,  L . I .  ( 1 9 6 7 ) .  A l i e n a t i o n  from work: a study o f  nursing
personnel .  In :  The Professiona l  in  the O rg an iza t io n ,
Abrahamson, M. ( e d ) .  Rand McNally.
P e a r l i n ,  L . I .  ( 1 9 8 1 ) .  The Stress Process. Journal o f  Health
and Social  Behaviors.  2 2 ( 4 ) :  337-356.
P ep i to n e -A r re o la -R o c k w e l l , Sommer,B., Sassenrath,  E .M . ,  Rozee- 
Koker, P. and S t r in g er -M o ore ,  D. (1 9 8 1 ) .  Job s t ress  and hea l th  
in working women. Journal o f  Human St ress .  7 ( 4 ) :  19-26.
Phares, E .J .  ( 1 9 6 5 ) .  I n t e r n a l  and extern a l  contro l  as a 
determinant  o f  amount o f  socia l  in f lu e n c e  exer te d .  Journal  
o f  P e r s o n a l i ty  and Social  Psychology. 2: 642-647 .
Phares, E .J .  ( 1 9 73 ) .  Locus o f  C ont ro l :  A P e r s o n a l i ty
Determinant o f  Behaviour.  General Learning Press. New Jersey.
P h i l i p s ,  C. ( 19 71 ) .  The E.E.G.  changes associated with  smoking. 
Psychophysiology. 8: 64 -74 .
Poulton,  P. ( 1 977 ) .  Combination o f  smoking with  psychological  
and phys io log ic a l  s t re s s .  Ergonomics. 2 0 ( 6 ) :  665-6-70.
Powel l ,  E.B. ( 198 0 ) .  The war aga inst  smoking. Rhode Is land  
Medical Journal .  6 3 ( 8 ) :  287-288,
Powell ,  G .E . ,  Stewart ,  R.A. and G r y l l s ,  D. (1 979 ) .  The 
p e r s o n a l i t y  o f  th e  young smoker. B r i t i s h  Journal of  A ddic t ion .  
7 4 (3 ) :  311-315.
Prescot t ,  F. and Ridge,  D. (1 9 65 ) .  Organic Chemistry.
A Text-Book f o r  Science and Medical Stwdents. U n iv e r s i t y  
T u t o r ia l  Press L td .  London.
Preston, C .A . ,  Ivancev ich ,  J.M. and Matteson, M.T. (198 1 ) .
Stress and the O.R. Nurse. American Operat ing Room Nurse.
3 3 (4 ) :  662-671.
P r ic e ,  J .L .  and C o l l i n s ,  J .R .  (1 9 7 3 ) .  Smoking among bacca laurate  
nursing students .  Nursing Research. 2 2 (4 ) :  347-350.
Pr ide ,  L .F .  (1 9 6 8 ) .  An adrenal  s t ress  index as a c r i t e r i o n  
measure f o r  nursing.  Nursing Research. 17P: 292-303 .
P u f f e l e s ,  M. and Nessim, N.E. (195 7 ) .  Comparison o f  Flame-  
photometr ic  and chemical methods f o r  determining sodium and 
potassium in s o i l ,  p la n t  m a t e r i a l ,  water  and serum. The 
Analys is .  82: 467-474.
P y r i k i ,  C. and M u l le r ,  R. (1959 ) .  The temperature in the  
combustion zone o f  the  c i g a r e t t e .  B e r l in  I n s t i t u t e  o f  Tabak.
6: 231-246.
Quig ley,  M .E . ,  Sheehan, K . L . ,  W i lkes ,  M.M. and Yen, S.S.  (1 979 ) .  
E f f e c t s  o f  maternal  smoking on c i r c u l a t i n g  catecholamine le v e ls  
and f e t a l  h e a r t r a t e s .  American Journal of  O b s te t r ics  and 
Gynaecology. 133: 685-690 .
Quigley,  M.E. and Yen, S .S .C .  (1 9 79 ) .  Assessment o f  u r in a ry  
f r e e  c o r t i s o l  by radioimmunoassay. Journal o f  C l i n i c a l  
Endocrinology and Metabol ism. 49: 945-953.
Rae, G. (1 975 ) .  E x t ra ver s io n ,  Neurot ic ism and C i g a r e t t e  Smoking. 
B r i t i s h  Journal o f  Social  and C l i n i c a l  Psychology. 14: 429-430.
Rahe, R.H. (1 978 ) .  L i f e  Changes and I l l n e s s  Studies:  Past
H is to ry  and Future D i r e c t io n s .  Journal  o f  Human S t ress .  4 ( 1 ) :  
3-15 .
Rahe, R .H . ,  F l o i s t a d ,  I . ,  Bergman, T . ,  Ringdal ,  R . , Gerhardt ,  R . , 
Gunderson, E. and A r th ur ,  R .J .  ( 1 9 7 4 ) .  A model f o r  l i f e  changes 
and i l l n e s s  research .  Archive o f  General P sych ia t ry .  31: 172-177
Ramon-Moliner, E. and Nauta, W.J.H.  (1966) .  The i s o d e n t r i t i c  core  
o f  the bra in  stem. Journal o f  Comp: Neurology. 126: 311-335.
Rand, M.J.  (1 97 6 ) .  C i g a r e t t e  smoking and n i c o t i n e  plasma
concentra t io ns .  Nature.  236: 308-310.
Rawbone, R .G . ,  Murphy, K . , Ta te ,  M.E. and Kane, S.J.  ( 1978 ) .
The ana lys is  o f  smoking parameters,  in h a l a t io n  and absorpt ion  
of  tobacco smoke in  studies  o f  human smoking behaviour.  In:  
Smoking Behaviour.  Phys io log ica l  and Psychological  In f lu en ces .  
Thornton, R.E. (ed)  C h u rc h i l l  L iv ingstone .  London.
Redden, J.W. and Scales,  E.W. (1 96 1 ) .  Nursing educat ion and 
p e r s o n a l i t y  c h a r a c t e r i s t i c s .  Nursing Research, 10: 215-218.
Reuven, G.A.L.  and Lazarus,  R.S. ( 19 75 ) .  The r o l e  o f  a c t i v i t y  
in  a n t i c i p a t i n g  and conf ront ing  s t r e s s fu l  s i t u a t i o n s .  Journal  
of  Human S tress .  December: 4 -2 0 .
Revel 1, A .D . ,  Warburton, D.M. and Wesnes, K. (1 9 85 ) .  Smoking 
As A Coping S t ra te g y .  A d d ic t ive  Behaviors.  10: 209-224.
Rive,  A. (1926 ) .  The Consumption o f  Tobacco Since 1600.
Economic Journ a l .  Economic H is to ry  Supplement: 57 -75.
Rodbard, D. (1 9 74 ) .  S t a t i s t i c a l  Q u a l i t y  Control and Routine  
Data Processing f o r  Radioimmunoassay. C l i n i c a l  Chemistry.
20 (10 ) :  1255-1270.
Rodbard, D. and H u t t ,  D.M. (1974 ) .  Q u a l i ty  Control  o f  
Radioimmunoassays. In:  Radioimmunoassays and Related  
Procedures in  Medicine,  p p l65-192.  I n t e r n a t i o n a l  Atomic 
Energy Agency. Vienna.
Rodbard, D. and Leward, J .E .  ( 1 9 7 0 ) .  Computer Analysis  of  
Radiol igand Assay and Radioimmunoassay Data. Acta Endocrinology,  
147: 79-93.
Rodbard, D . , Rayford,  P . L . ,  Cooper, J .A.  and Ross, G.T. (1 968 ) .  
S t a t i s t i c a l  Q u a l i t y  Control o f  Radioimmunoassays. Journal of  
C l i n i c a l  Endocrinology.  28: 1412-1417.
Rode, A. and Shephard, R .J .  ( 1 9 71 ) .  The in f lu e n c e  o f  c i g a r e t t e  
smoking upon oxygen cost o f  breath in g  in near maximal e xerc is e .  
Medicine and Science in Sports.  3 ( 2 ) :  51.
Roe, F . J . ,  Sal aman, M.H. and Cohen, J. (1959) .  Incomplete  
carcinogens in c i g a r e t t e  smoke condensate. B r i t i s h  Journal  
o f  Cancer 13: 623-625.
Rogers, D. (1981 ) .  Juven i le  Smoking -  A Complex Issue.
Tobacco Reporter .  1 08 (1 ) :  44 -46 .
R o i t t ,  I .  (1 978 ) .  Essent ia l  Immunology. (3rd E d i t i o n ) .
Blackwel l  S c i e n t i f i c  P u b l ic a t io n s .  Oxford.
Roscoe, A.H. (1 9 78 ) .  Stress and Workloads in  P i l o t s .  A v ia t io n ,  
Space and Environmental Medicine.  4 9 ( 4 ) :  630-636 .
Rosecrans, J .A.  and M e l tz e ,  L .T .  ( 1981 ) .  Central  S i te s  and 
Mechanisms o f  Act ion o f  N ic o t in e .  Neuroscience and Bio-  
behavioral  Reviews. 5 ( 4 ) :  497-501 .
Rosner, B. (198 0 ) .  Fundamentals o f  B i o s t a t i s t i c s .  P r in d le ,
Weber and Schmidt (P u b l is h e r s ) .  Massachusetts.
Roth, G . , McDonald, J .B.  and Seard, C.T.  (19 45 ) .  E f fe c ts  
of Smoking C ig a r e t t e s  and Intravenous Adm in is t ra t ion  o f  
Nic ot ine  on the Heart  and P eriphera l  Blood Vessels.  Medical  
C l in i c s  of  North America. 29: 949-957.
R o t te r ,  J .B.  ( 19 66 ) .  Genera l ised Expectancies f o r  In te r n a l  
versus External  Control  o f  Reinforcement.  Psychological  
Monographs. 8 0 ( 1 ) :  1-28 .  Whole o f  No: 609.
R o t te r ,  J .B.  and Mulry , R.C. (1 96 5 ) .  In t e r n a l  versus External  
Control o f  Reinforcement and Decision Time. Journal of  
Pe rs o n a l i ty  and Social  Psychology. 2: 598-604.
Routtenberg,  A. (1 968 ) .  The two Arousal Hypothesis:  R e t ic u la r
Formation: Limbic Systems. Psychological  Review. 7 5 ( 1 ) :
51-80.
Royal Col lege  o f  Physic ians.  (1 9 62 ) .  Smoking and Hea lth .
Pitman Medical .  London.
Royal Col lege o f  Physicians ( 19 71 ) .  Smoking and Health Now.
Pitman Medica l .  London.
Royal Col lege of  Physic ians .  (1 9 77 ) .  Smoking or Hea lth .
Pitman Medical .  London.
Royal Col lege o f  Phys icians .  ( 19 83 ) .  Health or Smoking.
Pitman Medical .  London.
Russe l l ,  M.A.H. (197 1 ) .  C i g a r e t t e  Smoking: Natural  h is t o r y
of  a dependence d is o rd e r .  B r i t i s h  Journal o f  Medical Psychology.  
44: 1-16.
Russe l l ,  M.A.H. (197 4 ) .  The Smoking Habit  and i t s  C l a s s i f i c a t i o n  
P r a c t i t i o n e r .  212: 791-794.
Russe l l ,  M .A .H . ,  Feyerabend, C . , and Cole,  P.V.  ( 1976 ) .
Plasma n i c o t i n e  l e v e ls  a f t e r  c i g a r e t t e  smoking and chewing 
n i c o t in e  gum. B r i t i s h  Medical Journal .  6017: 1043-1046.
Russe l l ,  M .A .H . ,  Pet ro ,  J . ,  P a t e l ,  l i .A. and Wilson, C. (1974) .
The c l a s s i f i c a t i o n  o f  smoking by f a c t o r i a l  s t r u c t u r e  o f  motives.  
Journal o f  the Royal S t a t i s t i c a l  Soc ie ty .  Ser ies A. 137: 
313-324.
R usse l l ,  M .A .H . ,  Sut ton,  S .R . ,  and Feyerabend, C. (1 977 ) .
N ico t in e  chewing gum as a s u b s t i t u t e  f o r  smoking. B r i t i s h  
Medical Journal 1 (6068) :  1060-1063.
Russe l l ,  M .A .H . ,  Wilson,  C . , P a t e l ,  U .A . ,  Cole,  P.V. and 
Feyerabend, C. (1973 ) .  Comparison o f  E f f e c t  o f  Tobacco 
Consumption and Carbon Monoxide absorpt ion on Changing to  
High and Low N ico t in e  C ig a r e t t e s .  B r i t i s h  Medical Journal .
4: 512-514.
Saloo jee,  Y . , Cole,  P . V . ,  Clyne, C . , Arch, P . J . ,  J a r v i s ,
M.J. and R usse l l ,  M.A.H. (19 81 ) .  N ic o t in e ,  Carbon Monoxide 
and Heart  Disease. Lancet .  2 (8 254 ) :  1044-1045.
S a v i l l e ,  P. (1 971 ) .  The B r i t i s h  S tandard isat io n  o f  the  
16 P e r s o n a l i ty  Factors:  Supplement of  Norms-Forms A and
B. N .F .E .R .  Publ ishing Company Ltd .  I l l i n o i s .
Schachter ,  S. ( 1 977 ) .  N ic o t in e  Regulat ion in  Heavy and
Light  Smokers. Journal o f  Experimental Psychology. 1 06 (1 ) :  
5-12 .
Schachter ,  S. ( 1 970 ) .  Pharmacological  and Psychological
Determinants o f  Smoking. In:  Smoking Behavior:  Physio logica l
and Psychological  In f lu e n c e s .  Thornton,  R.E. (ed) C hurch i l l  
Liv in gstone .  Edinburgh.
Schachter,  S. ( 1 97 9 ) .  R egu la t ion ,  withdrawl  and n ic o t in e
ad d ic t ion  . Nat ional  I n s t i t u t e  o f  Drug Abuse. Research 
Monograph S e r ie s .  ( 23 ) :  123-133.
Schachter ,  S . ,  Kozlowski ,  L .T .  and Herman, C.P.  (1977 ) .
E f f e c t  o f  Stress on C ig a r e t t e  Smoking and U r in a ry  pH.
Journal o f  Experimental  Psychology, 106 (1 ) :  24-30.
Schachter ,  S . ,  Kozlowski ,  L .T .  and S i l v e r s t e i n ,  B. (1977 ) .  
E f fe c ts  o f  U r in ary  pH on C ig a r e t t e  Smoking. Journal of  
Experimental Psychology (G e n e ra l ) .  106(1 ) :  13 -19 .
Schachter,  S . ,  S i l v e r s t e i n ,  B. and P e r l i c k ,  D. ( 1977 ) .  
Psychological  and Pharmacological Explanat ions of  Smoking 
Under S t ress .  Journal o f  Experimental  Psychology. 1 06 (1 ) :
31- 4 0 ( a ) .
Schaeppi , V. ( 1 967 ) .  E f f e c t s  o f  N ic o t in e  A dmin is tr a t io n  
to  the C a t 's  Lower Brain Stem upon Electroencephalographic  
and Autonomic system. Annals o f  the  New York Academy o f  
Science.  142: 40 -49 .
S c h a l l in g ,  D.S. (1975 )*  Types o f  Anxiety  and Types of  St ressors  
as r e l a t e d  to  p e r s o n a l i t y .  In:  Stress  and A nx ie ty ,  pp 279-283.  
S p ie lb e rg er ,  C.D. and Sarason, I . G .  (eds) .  Hemispheric 
Publ ishing Corpora t ion .  Washington.
Sche ibe l ,  M.E. and Sch e ib e l ,  A.B. (1970 ) .  Elementary processes 
in selec ted  tha lamic  and c o r t i c a l  sub-systems. In:  The 
Neurosciences, a second study programme, pp 443-457’. Schmi tt ,
F .O . ,  Quarton, G .C . ,  Melnechuk, T. and Adelman, G. (eds) .  
R o c k e fe l le r  U n i v e r s i t y  Press.  New York.
Schmiterlow,  C.G. and Hansson, E. (1965) .  Tissue d i s t r i b u t i o n  
o f  C arbon-14-N ico t in e .  In :  Tobacco A lka lo ids  and Related  
Compounds. Von E u ler ,  U.S. (ed) Symposium Pu b l ica t io n s  D iv is io n .  
Pergamon Press. Oxford.
Schmiterlow,  C .G . ,  Hansson, E . , Andersson, G . , Applegren, L.E.  
and Hoffman, P.C. (1967 ) .  D i s t r i b u t i o n  o f  N ico t in e  in th e  C.N.S.  
Annals o f  the New York Academy o f  Sciences. 142: 2-14 .
Schneider , N .D . ,  Popek, P . ,  J a r v i k ,  M.E. and G r i t z ,  E.R. (1 9 7 7 ) .  
The Use o f  N ico t in e  Gum During Cessat ion o f  Smoking. American 
Journal o f  Psych ia t ry .  134: 439-440 .
Scothorne, R . , F o r r e s t e r ,  J.M.  and Hitchcock,  E.R. (1976) .
Nervous System. In :  A Companion to  Medical S tudies .  Passmore,
R. and Robson, J .S .  (eds ) .  Vol .  1, e d i t i o n  2. Blackwel l  
S c i e n t i f i c  P u b l ic a t io n s .  Oxford.
S c u l ly ,  R. (1 980 ) .  Stress in  the nurse. American Journal o f  
Nursing. 80: 911-915.
Seeman, M. and Evans, J.W. ( 1 963 ) .  A l ie n a t io n  and learn in g  
in a h osp it a l  s e t t i n g .  American Soc io lo g ica l  Review. 27: 
772-783.
Selye ,  H. ( 1 93 6 ) .  A syndrome produced by d ive rs e  noxious agents.  
Nature.  138: 32 -41 .
Selye,  H. (1 937 ) .  Studies on Adapt ion.  Endocrinology.  21:
169-178.
Selye,  H. (1 9 56 ) .  The Stress  o f  L i f e .  McGraw H i l l .  New York.
Selye,  H. ( 1 974 ) .  Stress w ithout  D is t re s s .  L i p p i n c o t t .  
P h i la d e lp h ia .
Selye,  H. (1 9 74 ) .  The Stress  Syndrome. American Journal o f
Nursing. 65: 9 7 -99 .
Selye ,  H. ( 19 83 ) .  The Stress  Concept: Past ,  Present  and
Future .  In :  Stress  Research: Issues f o r  the  E i g h t i e s .
Cooper, C.L.  (e d ) .  J. Wi ley and Sons, Chichester .
Shaw, G.K. and Hare, E.W. ( 19 65 ) .  The M auds ley ,P ersonal i ty  
In ventory (Short  Form). B r i t i s h  Journal o f  Psych ia t ry .
I l l :  226-235.
Shephard, R .J .  (1966 ) .  The Oxygen Cost of  Breathing During  
Vigorous Exerc is e .  Q u a r te r ly  Journal o f  Experimental  
Physiology.  51: 336-350.
Shephard, R.J.  ( 1 9 69 ) .  A nomogram to  c a l c u l a t e  the  oxygen 
cost  o f  running at  low speeds. Journal of  Sports Medicine.
9: 10-16.
Shiffman,  S .M . ,  and J a r v i k ,  M.E. (197 6 ) .  Smoking withdrawl  
symptoms in two weeks o f  abst inence .  Psychopharmacology.
5 0 (1 ) :  35 -39.
Shirom, A . ,  Eden, D . , S i Iberwasser ,  S. and Kel lerman,  J . J .
(1973) .  Job st resses and r i s k  f a c t o r s  in coronary heart  
disease.  Social  Science Medicine.  7: 875-892 .
S id d le ,  D.A. and Wood, L. ( 1 978 ) ,  E f fe c ts  o f  f r o n t a l i s  
E.M.G. feedback on f r o n t a l i s  ten sion  and card iac  and e l e c t r o -  
dermal a c t i v i t y .  Biopsychology. 7: 169-173.
S i l v e r s t e i n ,  B . , Kozlowski ,  L .T .  and Schachter,  S. (1977 ) .
Social  L i f e ,  C i g a r e t t e  Smoking and Ur inary  pH. Journal of  
Experimental Psychology: General 106 (1 ) :  20 -23.
S i l v e t t e ,  H . , H o f f ,  E .C . ,  Larson, P.S. and Haag, H.G. (1962) .
The Act ions o f  N ico t in e  on Central  Nervous Funct ions.  
Pharmacological Reviews. 14: 137-173.
Simon, D.L.  and I g l a u e r  , A. ( 1 967 ) .  The acute e f f e c t  of  
chewing tobacco and smoking in hab itua l  users. Annals of  
the New York Academy o f  Sciences.  142: 119-132.
S i n c l a i r ,  D. ( 1 97 5 ) .  Human Growth A f t e r  B i r t h .  (2nd E d i t i o n ) .  
The Camelot Press Ltd.  Southampton.
Smal l ,  W. and Tucker,  L. ( 1 978 ) .  The Smoking Habits of  
Hospital  Nurses. Nursing Times. 74: 1878-1879.
Small ,  W. and Tucker,L .  ( 1 9 7 9 ) .  Smoking and Nurses.
Lancet .  15th September: 588.
Smith, G.A. (1 9 77 ) .  Voice Analysis f o r  the Measurement of
A nxie ty .  B r i t i s h  Journal o f  Medical Psychology. 50: 367-373.
Smith, G.M. (1 9 6 7 ) .  P e r s o n a l i t y  c o r r e la t e s  o f  c i g a r e t t e  smoking
in students o f  c o l le g e  age. Annals o f  the New York Academy of
Sciences. 142: 308-321.
Spencer, J. (19 82 ) .  Becoming a nurse and a c i g a r e t t e  smoker:
The f i r s t  two yea rs .  Unpublished Study. Research Report 2. 
I n s t i t u t e  o f  Nursing S tudies .  The U n iv e r s i t y  o f  H u l l .
Spencer, J.  ( 1 9 8 6 ) .  Nurses c i g a r e t t e  smoking in England and 
Wales. World Smoking and H ea l th .  1 1 (2 ) :  12-13 .
S p ie lb e rg e r ,  C.D. (196 6 ) .  Theory and research on a n x ie ty .
In:  Anxiety:  Current  t rends in theory  and research .  V o l . l .  
Academic Press. New York.
S p ie lb e rg e r ,  C.D. ( 1 976 ) .  The Nature and Measurement of  
Anxie ty .  In :  C r o s s -c u l tu r a l  a n x ie t y .  S p ie lb e rg e r ,  C.D. 
and D iaz -G u erre ro ,  R. (eds) Hemisphere P u b l ic a t io n s .
Washington, D.C.
S p ie lb e rg e r ,  C .D . ,  Gorsuch, R.L.  and Lushene, R.E. (1970 ) .
Test Manual f o r  the S t a t e - T r a i t  Anxiety Inventory .  Consult ing  
Psychologists Press.  Pal a A l t o .  C a l i f o r n i a .
Sp ie lb e rg er ,  C.D. and Jacobs, 6 . A. (1982) .  P e r s o n a l i ty  
and Smoking Behavior . Journal o f  P erso n a l i ty  Assessment.
46: 396-403.
S p ie lb e rg er ,  C .D . ,  Lushene, R.E.  and McAdoo, W.G. (1971 ) .
Theory and Measurement o f  Anxiety S ta tes .  In :  Handbook of  
Modern P e rs o n a l i t y  Theory. C a t t e l l ,  R.B. ( e d ) .  Aldine  
Chicago.
S p ie lb e rg er ,  C . D . ,  Vagg, P . R . ,  Barker ,  L . R . ,  Donham, 6.W. and 
Westberry,  L.G. (1980 ) .  The Factor  S t ruc tu re  o f  the S~T 
Anxie ty In ventory .  (Vol 7 ) .  Hemisphere Publ ishing Corporated.
New York.
S t e f f e n ,  S.M. (1980 ) .  Percept ions o f  Stress:  1800 Nurses
T e l l  T h e i r  S t o f i e s .  In :  L iv in g  w i th  Stress and Promoting 
W e l l -b e in g .  Claus,  K.E. and B a i l e y ,  J . J .  (ed s ) .  C.V. Mosby. 
M is s o u r i .
S te in ,  L. (1978 ) .  Reward T ran sm i t te rs :  Catecholamines and 
Opiate Pept ides.  In:  Psychopharmacology: A Generat ion of
Progress. L ip ton ,  M.A. ,  DiMascio, A. and K i l l i a m s ,  K.F.  (eds ) .  
Raven Press.  New York.
Stepney, R. ( 1 979 ) .  Tar and N ic o t in e  r a t i o  o f  c i g a r e t t e s .
Lancet .  2 (8 139 ) :  422-423 .
S t e r l i n g ,  T.D.  and Weinka#, J . J .  ( 1976 ) .  Smoking C h a r a c t e r i s t i c s  
by Type o f  Employment. Journal  o f  Occupat ional Medicine.  18 (11 ) :  
743-754.
S t e r l i n g ,  T.D.  and Weinkam, J . J .  (197 8 ) .  Smoking Pa tterns  
by Occupat ion.  In d u s t ry ,  Sex and Race. Archives of  Environ­
mental H ea l th .  November/December: 313-317.
S t r a i t s ,  B.C. and Sechrest ,  L. ( 1 96 3 ) .  Fur ther  support of  
some f in d in g s  about the c h a r a c t e r i s t r i e s  of  smokers and non- 
smokers. Journal o f  Consul t ing Psychology. 2 7 ( 3 ) :  282.
S t u a r t ,  J .C .  and Brown, B.M. ( 1 981 ) .  The r e l a t i o n s h i p  of  
stress and coping a b i l i t y  to  incidences of  diseases and 
acc idents .  Journal o f  Psychosomatic Research.> 2 5 ( 4 ) :
255-260.
Surgeon General (1980 ):  The Health Consequences o f  Smoking
f o r  Women. U.S. Department o f  Health and Human Serv ices.  
Maryland,
Suter,  S. (1 9 79 ) .  I n d i v i d u a l  d i f f e r e n c e s  in biofeedback  
performances, E.E.G. a lpha rhythm, skin re s is tan ce  and E.M.G.  
Perceptual and Motor S k i l l s .  48: 586.
Tag l iacozzo,  R. and Vaughn, S. ( 1 9 82 ) .  Stress and Smoking 
in Hospital  Nurses. American Journal o f  Publ ic  Hea l th .
7 2 ( 5 ) :  441-448.
Takahashi,  K . , Takao, H . , T a k a i ,  T . ,  Gotoh, K . , Matsukura, S. 
and Imura, H. ( 1977 ) .  N ic o t in e  in human plasma and u r in e  during  
water d i u r e s i s .  L i f e  Sciences. 21: 803.
T ay lo r ,  N. ( 1 96 3 ) .  Narcot ics :  Natures dangerous g i f t .
D e l t a ,  New York.
Tennant,  C. (197 7 ) .  The General Hea lth Quest ionnnaire -  A 
V a l id  Index of  Psychological  Impairment . Medical Journal  
of  A u s t r a l i a .  2: 392-394.
T h e o r e l l ,  T. and Rahe, R.H. ( 196 9 ) .  Psychological  c h a r a c t e r ­
i s t i c s  o f  subjects with myocardial  i n f a r c t i o n .  In:  L i f e  
Stress and I l l n e s s ,  pp 90-104 .  Gunderson, E. and Rahe,R.H.
(eds) Thomas, C.C. S p r i n g f i e l d ,  I l l i n o i s .
Thornton, R.E. (197 8 ) .  Smoking Behaviour: Physio log ica l
and Psychological  In f lu e n ce s .  C h u rch i l l  L iv ingstone .
Edinburgh,
Tobacco. (1953 ) .  A H is to ry  o f  Smoking from E l i z a b e th  I 
to  E l i z a b e th  I I .  West, G. (e d ) .  Published by Tobacco 
Well ington S tress ,  London.
Tobacco Advisory Counc i l .  ( 196 4 ) .  Code of  C ig a r e t t e  A d ve r t is in g  
P r a c t i s e .  Tobacco Advisory Committee. London.
Tobacco Research Council (1972 ) .  S t a t i s t i c s  o f  Smoking in  
the United Kingdom. Todd, G.F.  (ed) Research Paper 1, Tobacco 
Research Counc i l ,  London.
Todd, G.F. ( 1 957 ) .  S t a t i s t i c s  o f  Smoking in the United Kingdom. 
Tobacco Research Counci l .  Paper N o : l .  Robert MacLehose and 
Company Ltd .  Glasgow.
T o f f 1er ,  A. ( 1 970 ) .  Future Shock. Bodley Head. London.
Toison, W.W., Mason, J .W .,  Sachar,  E . J . ,  Hamburg, D .A . ,
Handlon, J .H .  and Fishman, J .R .  (1 9 65 ) .  U r in a ry  Catecholamine  
Response Associated with  Hospi ta l  Admission in  Normal Human 
Subjects .  Journal o f  Psychosomatic Research. 8: 365-387.
Tonks, D.B. ( 19 63 ) .  A Study o f  the  Accuracy and Prec is ion  of  
C l i n i c a l  Chemistry Determ in at ions .  C l i n i c a l  Chemistry.  9 ( 2 ) :  
217-233.
Touey, G.P. and Mumpower, R.C. (195 7 ) .  Measurement o f  the  
Combustion Zone. Tobacco Science.  1: 33-41 .
Turner,  J .A .  McM., S i l l e t t ,  R.W. and B a l l ,  K.P. (1 9 74 ) .  Some 
E f fe c ts  o f  Changing to  Low-Tar and Low-Nicot ine C i g a r e t t e s .  
Lancet.  2: 737-739.
U l e t t ,  J.  and I t i l ,  T. (196 9 ) .  Q u a n t i t a t i v e  Electroencephalogram  
in  Smoking and Smoking D e p r iv a t io n .  Science.  164: 969-970.
U.S. D.H.E.W. (196 4 ) .  Smoking and Hea lth .  Department of  
Hea lth ,  Education and W e l fa re .  DHEW P u b l ic a t io n  No. 1103.  
Washington, D.C.
U.S. DHEW. ( 196 6 ) .  The Hea lth  Consequences o f  Smoking. U.S.  
Department o f  H ea lth ,  Educat ion and Wel fare .  DHEW P u b l ic a t io n  
No. 1696. Washington, D.C.
U.S. DHEW ( 1 970 ) .  The Health Consequences o f  Smoking, 1970.
U.S. Department o f  H ea lt h ,  Educat ion and W e lfa re .  DHEW 
P u b l ica t io n  No. (HSM) 71-7513 .  Washington, D.C.
U.S. DHEW ( 1 975 ) .  Smoking and H ea lth .  Phys ic ians ,  D e n t is ts ,  
Nurses and P h a r m a c is ts .  Department o f  H ea l th ,  Educat ion and 
We lfare .  A t l a n t a .  Georgia.  30333.
U.S. DHEW ( 197 8 ) .  The Health  Consequences o f  Smoking.
Department o f  H ea lth ,  Educat ion and Wel fare .  DHEW P u b l ic a t io n  
(CDC) 78-8357.  Washington, D.C.
U.S. DHEW (198 0 ) .  Smoking and H ea lth .  U.S. Department of  
H eal th ,  Education and W e lfa re .  DHEW P u b l ica t io n  No. (PHS) 
80-50066.  Washington, D.C.
U.S. Publ ic  Heal th  Serv ice (1968 ) .  The Health Consequences 
of  Smoking. Supplement t o  the  1967 Publ ic  Health Service  
Review. Department o f  H e a l th ,  Education and W e lfa re .  DHEW 
P u b l ic a t io n  No. 1962-2.  Washington D.C.
Vaughan, G.M. ,  McDonald, S . D . ,  Jordan, R.M. ,  A l l e n ,  J . P . ,
B e l l ,  R. and Stevens,  E.A. ( 19 79 ) ,  Melatonin P i t u i t a r y  
Funct ion and Stress  in Humans. Psychoneuroendocrinology.
4 ( 4 ) :  351-362.
Veno, A. and Davidson, M . I .  ( 1978 ) .  A R e la t io n a l  Model of
S tress .  Man-Environmental Systems. 8: 75-89 .
Verma, R.M. and Eysenck, H .J .  ( 1 973 ) .  S e v e r i ty  and Type of  
Psychotic I l l n e s s  as a Funct ion o f  P e r s o n a l i t y .  B r i t i s h  
Journal o f  P sych ia t ry .  122: 573-585.
V isotsky,  H.M. ,  Hamburg, D .A . ,  Goss, M.E. and Lebovits ,  B.Z.  
(1961 ) .  Coping Behavior under Extreme Stress .  Archives of  
G' eneral  P sych ia t ry .  5: 423-448 .
V i t z ,  P. and Johnston, D. ( 1 965 ) .  M as c u l in i ty  o f  Smokers and
the m a s c u l in i ty  o f  c i g a r e t t e  images. Journal o f  Applied  
Psychology. 49; 155-173.
Wadeson, R.W., Mason, J .W . ,  Hamburg, D.A. and Handlon, J .H.  
(1968) .  Plasma and u r in a r y  17 -hy d ro xyc o r t ic os te ro id  responses 
to  motion p i c t u r e s .  Archives o f  General Psych ia t ry .  (Chicago)  
9: 146-148.
Wal lach,  J. ( 1 9 8 2 ) .  I n t e r p r e t a t i o n  of  Diagnost ic  Tes ts .
(3rd E d i t i o n ) .  L i t t l e ,  Brown and Company. Boston.
Wardwel l , W.T. and Bahnson, C.B. (1 9 73 ) .  Behavioural  v a r ia b le s  
and myocardial  i n f a r c t i o n .  Journal o f  Chronic Diseases.  26: 
447-461.
Webster, D.D. (1 9 64 ) .  The dynamic q u a l i t i t a t i o n  of  s p a s t i c i t y  
with  automated i n t e g r a l s  o f  passive motion re s is t a n c e .  C l i n i c a l  
Pharmacology and Therapeut ics .  5: 900-908.
Webster, D.D. (196 9 ) .  C r i t i c a l  d e v ia t io n  o f  p u p i l l a r y  l i g h t  
r e f l e x .  Journal o f  the O pt ica l  Soc ie ty  o f  America. 59: 
1473-1478.
Webster, K.E. ( 19 78 ) .  The B ra in s te m -R e t ic u la r  Formation.
In:  The B io lo g ic a l  Basis o f  Schizophrenia.  Hennings, G. 
and Hemmings, W.A. (eds) M.T .P .  Press.  Lancaster .
Wechsler , R. ( 1 958 ) .  E f f e c t s  o f  C i g a r e t t e  Smoking and I n t r a ­
venous N ic o t in e  on the B ra in .  Federat ion Proceedings.  17: 169.
Weiner,  H. (196 4 ) .  Psychobiology and Human Disease. E ls e v ie r .  
New York.
Weiner,  H. ( 1 977 ) .  Psychobiology and Human Disease.  E ls e v ie r  
New York.
Weir ,  J.M. (1 967 ) .  Male students percept ions of  smokers. In:  
Studies and Issues in  Smoking Behavior .  Zagona, S.V.  (ed)  
pp 145-155.  U n iv e r s i t y  o f  Ar izona Press.  Tucson.
Weiss, J.M.  (1 96 8 ) .  E f f e c t s  o f  coping responses on s t r e s s .  
Journal o f  Comparative Physiology and Psychology. 6 5 ( 2 ) :  
251-260.
Weitzman, E .D . ,  Fukushima, D .K . ,  Nogeire,  C. Roffwarg,  H . , 
Gal la gher ,  T .F .  and Heilman, L. ( 1 971 ) .  Twenty fo u r  hour 
p at tern  o f  ep isod ic  secre t io n  o f  c o r t i s o l  in normal sub jects .  
Journal o f  C l i n i c a l  Endocrinology and Metabol ism. 33: 14-22.
Welford,  A.T.  ( 19 73 ) .  Stress  and Performance. Ergonomics.  
1 6 (5 ) :  567-580.
Welford,  A.T.  (1 974 ) .  man under s t r e s s .  Tay lo r  and Francis  
Ltd.  London.
Wenk, R.E. and Lustgarten ,  J .A .  ( 197 4 ) .  Technology of
Manual ly Operated Sampler P ip e ts .  C l i n i c a l  Chemistry.
20 (3 ) :  320-323.
W e s t f a l l ,  T .C. and Watts,  D . T . ( l 9 6 4 ) .  Catecholamine  
excre t io n  in smokers and nonsmokers. Journal of  
Applied Physiology.  1 9 (1 ) :  40 -42 .
W h i t f i e l d ,  S. (19 79 ) .  A d e s c r ip t i v e  study o f  student  
nurses ward experiences with  dying p a t ie n ts  and t h e i r  
a t t i t u d e s  towards them. Unpublished. M.Sc. Thesis  
U n iv e r s i t y  o f  Manchester.
W i l l iam s ,  C.E.  and Steveh,  K.N. ( 1 969 ) .  On determining
the emotional s t a t e  o f  p i l o t s  during f l i g h t :  an ex p lo r a to r y  
study. Aerospace Medicine.  4 0 ( 1 2 ) :  1369-1372.
W i l l ia m s ,  D.G. and Warwick, C. ( 1 98 0 ) .  E f f e c t s  of  c i g a r e t t e  
smoking on immediate memory and performance in d i f f e r e n t  
smokers. B r i t i s h  Journal o f  Psychology. 7 1 ( 1 ) :  8 3 -90 .
W i n t e r n i t z ,  W.W. and Q u i l l e n ,  D. (1977 ) .  Acute hormonal 
responses to  c i g a r e t t e  smoking. Journal o f  C l i n i c a l  
Pharmacology. 17: 389-397 .
Wood, D.W. ( 197 0 ) .  P r in c i p le s  of  Animal Physiology.  W i l l iam
Clowes and Sons. London.
Worsley, A . ,  W a lt e rs ,  W.A. and Wood., E.C. (1978 ) .  Responses 
of A u s t r a l i a n  Pa t ie n ts  wi th  Gynaecological  Disorders to  the  
General Health Quest ionna i re .
Wright ,  I . S .  (195 2 ) .  Vascular  Diseases in C l i n i c a l  P r a c t is e .  
Year Book Publ ishers .  Chicago.
Wright ,  P.S.G.  (1981 ) .  C i rcad ian  Rhythms and the Human. Minors 
and Waterhouse. London.
Yal low,  R.S. and Berson, S.A. ( 197 1 ) .  Enzyme and Hormone
Assays. In:  P r in c ip le s  of  Compet i t ive Prote in  Binding Assays.
O d e l l ,  C. and Daughaday, M. (eds) .  J .B .  L ip p in c o t t .  P h i la d e lp h ia
Young.,W.W. (1 916 ) .  The Story of  the C ig a r e t t e .  Apperton,  D. 
and Company. New York.
Zagona, S.V.  and Zurcher ,  L.A. (1 96 5 ) .  An Analysis o f  Some
Psychological  Var ia b les  Associated with Smoking Behavior  in  
a Col lege Sample. Psychological  Reports.  17: 967-978.
Z i l v a ,  J .F .  and Panna l l ,  P.R. (1 984 ) .  C l i n i c a l  Chemistry in 
Diagnosis and Treatment.  (4 th  E d i t i o n ) .  Lloyd-Luke.
(Medical Books) Ltd.  London.
UNIVERSITY OF SURREY LIBRARY
